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1 Roller bearing feeder dial. 


2 Ball bearing turrets (10) 


RODUCTS of Kingsbury Machine Tool 

Corporation (Keene, N. H.) builders of 3 Ball bearing drilling and tap- 
high-speed automatic drilling and tapping ma- 
chines, enjoy a nation-wide reputation for 
accuracy and dependability. And it is logical 


ping spindles (8) 


to find— incorporated throughout these ma- | 4 Ball bearing speeders (8) 
chines at every vital bearing— that PRECISION 
quality which can be had only in NORMA- 5 Ball bearing motor shafts (8) 


HOFFMANN Ball and Roller Bearings. 
PRECISION, and all it stands for, assures any 


machine builder improved performance, longer 


life, and lower operating and upkeep cost, bo | 
in the machines he makes. ) of these 


Can our engineers serve you? 


NVRMA- 
HVFFMANN (3... 


PRECISIVN SEARING feed ‘iting and tapping Doxine tet eres 900 
pieces of work of the type shown, per hour, each 
piece having four brass studs 90° apart, cross-drilled 

and tapped No. 4-48. 


NORMA-HVFFMANN BEARINGS CORPOURATIYUN STAMFVRD, CUNN., U.S.A. 
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The Link-Belt Age 


ODAY the heavy lifting and carrying are done by 
elevators and conveyors—thus is labor assisted, 
and old-time drudgery avoided. 


eA Sw Automobiles, stoves, pianos, batteries, etc., are assem- 
a J = Se \ Ne : ] ohn ‘ n inu u = i . acy of in 
= | . bled in quantity on continuously-moving conveyors ia; 


Sr . ig epee! 
ASSEMBLY ~ W" : 1 Bee 
CONVEYOR oo. Coal cars are unloaded mechanically through their [otc : 
hopper bottoms and with conveyors, or else the whole i 
car is overturned by means of a mechanical dumper. 


No longer do we dig ditches and cellars by pick and 
shovel. It is the day of the power shovel. 


This Age of Machinery and Mechanical Handling is 
an era that is in marked contrast with the day—not 
long ago—of long hours, small pay, and hand handling. 


SKIP HOIST | 


Link - Belt is indeed happy that it has had such a large 
part in assisting men to do more work with greater 
om ease, and in helping industry to speed up production 
CHAIN DRIVE. ore as well as lower its handling costs. 


The experience of more than half a century is em- 
bodied in the design and construction of Link-Belt 
Elevating, Conveying, Excavating, and Power Trans- 
mitting Machinery. 


And with such a complete and varied line to select 
from, Link-Belt Engineers are free to render unpreju- 
diced advice as to the type of equipment that should 
be used. 


LINK-BELT COMPANY 


Leading Manufacturers of 
Elevating, Conveying, and Power Transmission Machinery and Chains 


- FREIGHT CONVEYOR - CHICAGO 300 W. Pershing Road PHILADELPHIA, 2045W.Hunting Park Ave. 
x ~ : — oe “ INDIANAPOLIS, 200 S. Belmont Ave. SAN FRANCISCO, 19th & Harrison Sts, 


oe \4 ¥ . : : . Offices in Principal Cities 
SSA t/a Sets ic) 
Ci} => 
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SDs of HEI 


for Your Process Machinery 


Yesterday—when a machinery builder wished to build 
heat into his machines, or an industrial executive wished 
to apply a limited amount of heat to a process—it was 
necessary to install a steam boiler, or to run complicated 
fuel pipe lines to the zones to be heated. 


To-day, the manufacturer needs only to specify: 


1 G-E Cartridge Units. Simple, compact car- 
tridges which, when slipped into the zone 
to be heated, supply clean, safe, concen- 
trated heat at the throw of a switch. 


ys G-E Immersion Units. Handy, self-contained 
units which can be screwed into tanks, 
kettles, or compartments for the heating 
of oil, water, wax, etc. 


3 G-E Strip Heaters. Strips of heat which can 
be attached to process machines, pipe 
lines, warming tables, etc., to supply 
limited zones of heat; or which can be 
suspended from ceilings, or clamped to 
walls to heat isolated structures. 


4. G-E Formed Sheath-wire Units. A type of 
electric heating unit in great demand 
because it can be custom-built to supply 
heat to special or “hard-to-heat” processes 
and machines. 


Practically every manufacturer can use these modern, 
electric heating units somewhere in his manufactur- 
ing processes. Investigate! Without obligation, 
General Electric engineers will give you 
freely of their time concerning the appli- 
cation of these units in your plant. 


570-119 
OIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 
5) ’ 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. SALES OFFICES IN PRINCIPAL CITIES 
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Power Shovel 
buckets composed of 
_ parts cast of Farrell’s 

85 have a formidable 
resistance built into 
them. They become 
a rugged bulk of steel 
to mass up against 
hard objects met in 
digging, and full as- 
surance can be had 
that the _ integral 
parts will not break 
in the impacts. 


AUGERS 
BEATER BLADES 


BACKFILLER PARTS 
BRAKE SHOE HANGERS 


BUSHINGS 


BALL-MILL LINERS 
BAILS-BUCKET 
BACKS-BUCKET 
BAIL BRACKETS 
BOOM STIRRUPS 
BOTTOM BANDS 
BRACE ARMS 


The Farrell-Cheek Steel Foundry Co., 


‘ARRELL'S 85 


Farrell’s 85 is now enabling shovel builders to 
offer a decidedly longer service life in the opera- 
tion of their digging buckets. Tests have con- 
clusively shown that it is the steel that will 
successfully resist breakage under the most severe 
conditions in any type of digging. Many shovel 
builders are having their entire buckets made of 


Farrell’s 85, and the confidence of the manufac- 


turer whose shovel is illustrated on this page 
is shown by the fact that during 
the past ten months more than 
one hundred machines’ were 
equipped with either 1 yd. or 34 
yd. buckets composed entirely of 
Farrell's 85 castings. And not 
one breakage reported! 


It is the inherent toughness 
and strength of the steel that 
provides immunity to breakage— 
to which is added the desirable 
property of extreme _ resistance 
to wear and abrasive condi- 
tions. 


Farrell’s 85 Steel Has a 


CRUSHER PARTS DIPPER TEETH 


CRUSHER ROLLS DREDGE BUCKET PARTS 
CAR WHEELS DRAW BARS 
CRAWLER SHOES DISCS 
CAR LININGS DREDGE PUMP PARTS 
CROWN WHEELS DOORS 
CLAM-SHELL BUCKET PARTS DRUMS 
CONCRETE MIXER PADDLES ELEVATOR BUCKETS 
CAMS FRONTS-BUCKET 
CLEVISES GEARS AND PINIONS 
DOLLY WHEELS GRAB BUCKET PARTS 
DIPPER BAILS GROUSERS 


GRIZZLEY DISCS 
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a Sp ecial Cast Stee 


Bucket shell cast in one piece, 
detachable lip with tooth stubs, 
detachable latch band, bushings 
and renewable tooth points. These 
are being made in their entirety 
of Farrell’s 85 in both the one yard 
and three-quarter yard sizes for a 
nationally prominent manufac- 
turer of power shovels. 


Farrell's 85 Steel is supplied in 
five different grades, which enable 
the designer to fit his castings to 
the particular work they must per- 
form. There is a wide range of 
tensiles and other properties to 
choose from in specifying a correct 
steel to withstand shock, overload- 
ing andimpact. The Brinell hard- 
ness can be arranged to suit the 
wear and abrasion resisting re- 
quirement of the individual job. 
Send for illustrated booklet with 
full information. 


Long List of Applications — 


HOPPER LININGS PRESSURE BLOCKS 
HINGES PUG MILL KNIVES 
INDUSTRIAL RY. FROGS PUSHER PINIONS 
LININGS PAVER CASTINGS 
LINKS PLOW POINTS 


LOADER PARTS 
LATCHES 
LATCH GUIDES 
LATCH KEEPERS 
LATCH LEVERS 
POWER SHOVEL PARTS 
PIG MILL CHAIN 
PINIONS 


Sandusky, Ohio 


ROLL SHELLS 


SADDLE PLATES 
SCALE PARTS 
SKIP CAR WHEELS 
SHOES 
SCREW-CONVEYOR PARTS 


wh 2 pags HAMMERS SADDLE BLOCKS 
A 


SHIPPER SHAFT PINIONS 
SOCKETS 
TRENCH MACHINE PARTS 
TOOTH INSERTS 
WHEELS 
WEARING PLATES 
WEDGES 


New York Office—25 Church Street 
Philadelphia Office—2401 Chestnut Street 


Birmingham Office—2124 Highland Avenue 
Denver Office—1626 Detroit Street 
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DRAFTING & 
SURVEYING 
SUPPLIES 


DIETZGEN today has a most complete and 
standard line of drafting and surveying instru- 
ments, supplies and furniture—superlative 
quality blue print paper to meet every require- 
ment of architectural, professional, industrial 
or school drafting. The name DIETZGEN is a 
reliable guarantee of quality and satisfaction. 
Our widespread distributing and service or- 
ganization bears evidence of the success of the 
policy of ever being on the alert, constantly 
experimenting in research and design, and 
ever seeking new and better methods of pro- 
ducing finer products. 
_ All DIETZGEN products have been stand- 
ardized and simplified to meet the exacting 
needs for which they are intended. This gives 
you wide selection for specific purposes and 
great adaptability. Because of this standardiza- 
tion—repair and replacement parts and service 
can be readily obtained from any of our dealers 
or branches at any time. 


Always Specify DIETZGEN 


to Insure Complete Satisfaction 


Our Prompt Dispatch Service, good dependable 
quality, complete standard line and popular 
prices induce many to use DIETZGEN’S cata- 
log exclusively for their drafting and surveying 
requirements. 

Besides being one of the largest manufacturers 
of drafting and surveying supplies and leading 
coaters of fine blue print paper, DIETZGEN 


are distributors of: 


HAMILTON DRAFTING FURNITURE 
WRICO LETTERING GUIDE 
FARRAND RAPID RULE 
HALDEN CALCULEX 


EUGENE DIETZGEN CO. 


Enduring worth at reasonable cost 


Chicago New York DI ETZGEN Philadelphia Washington 


New Orleans Pittsburgh Milwaukee’ Los Angeles 
San Francisco ESTABLISHED 1835 Factory at Chicago 


Manufacturers of Drafting and Surveying Supplies 
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Pound Forging for 
Speed Reducer Shaft 


Replaces 284 Pounds 
of Bar Stock 


A Saving of 202 Pounds on each piece, together with Freight, 
Bar-size Extras and over 50 per cent in machining time was made 
by our customer in specifying an ‘‘AMFORGE”’ product. 


His finished product was far superior as all teeth were cut 
against a radially upset grain, giving uniform maximum strength 
to all the teeth. 


Our Engineering Dept. is a ae 
at Your Service. Radek cn 

We Have Helped Other Describes Amforge 
Manufacturers—Possibly We Upset Forgings. 


Can Help You. 


American Forge Co. 


2639 South Hoyne Avenue 
Chicago 
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LOUIS ALLIS 
adjustable speed d. c. mo- 
tor direct connected to radi- 
al drill of well-known make. 
The range of motor speed is 
500 /1500 r. p.m. With the 
usual control 21 motor 
speeds are available which, 
with 4 mechanical speed 
changes, make a total of 84 
spindle speeds 23 /1200r. p.m. 


... these are the words of the builder of the radial drill 
shown above. 

And no wonder! The Adjustable Speed Motor elimi- 
nates the gear-box (usually located between the motor 
and column), which is ordinarily the principal factor in 
varying the spindle speed... It reduces the overall length 
of the radial...It saves power ordinarily wasted in the 
gear-box...It increases the number of available speeds 
from the usual 24 or 32 to as high as 84...It permits ad- 
justment to the most efficient drilling speed for each class 
of work ...It saves time for the operator by making pos- 
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“A Simpler and More Efficient 
Motor Application to Radial Drills” 


sible complete speed control from the head. 


This is just another example illustrating how Louis 
Allis *‘Custom-Built’’ motors. ..selected or designed to suit 
the application...are STEPPING UP MACHINE EFFI- 
CIENCY. 


If you are striving to make machines that you build 
simpler, more efficient, and more saleable, it will pay you 
to consider L.A. ‘‘Custom-Built’? motors. Louis Allis en- 
gineers will gladly co-operate with you in selecting or de- 
signing motors exactly suited to your needs. Their service 
is yours for the asking. 


Write for bulletins describing L.A. *“‘Custom-Built’?’ Motors 
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USTOM-BUILT 
Latuic MOTORS 


THE LOUIS ALLIS COMPANY 
MILWAUKEE, WIS. 
Motor Specialists for 28 Years x Offices in Principal Cities 
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fa PERFECT 


OIL RETAINER INSURES 
LONGER BEARING LIFE 


Y preventing lubricant-leakage and excluding moisture, 
dust, metal particles and abrasive substances, Perfect Oil 
Retainers prolong bearing life. 


Modern machine tool designers specify ball or roller bearings 
wherever frictional resistance opposes the free rotation of 
shafts, spindles, pulleys and gears. 


To maintain the high efficiency of these bearings and elim- 
inate dangerous and disagreeable lubricant leaks more and 
more engineers are using Perfect Oil Retainers. They know 
that our special tanning processes render these leather oil seals 
proof against the destructive action of mineral lubricants and 
of heat. 


Designed and manufactured by the world’s largest producer of 
| mechanical leather goods, Perfect Oil Retainers are now stand- 
| ard equipment in 90% of all automotive and general machine 

installations, for which self-contained seals are used. 


Our own engineers are experts in bearing insurance. You in- . 
cur no obligation by inviting them to confer on your problems. 


THE CHICAGO RAWHIDE MANUFACTURING CO. 
1305 ELSTON AVENUE - CHICAGO, ILL. 


Branches: New York—Detroit—Cleveland—Philadelphia 


Self-contained for 
speed and econ- 
omy of installa- 


tion, this patented 

| “SH oil seal requires 

y a IS aety a arte 

or machined re- 
| ml eT cesses in hub, 


housing or bear- 


— PERF LC] or aerainer 


IF MADE OF LEATHER FOR MECHANICAL PURPOSES WE MAKE IT. 
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‘He who leans 
on Washington, D.C. 
leans on a rubber cane 


By THEODORE F. MacMANUS 


President, MacMANUS INCORPORATED 
DETROIT 


Business is only going to be good next year for those 
who make it good. 


Sales will not be poured out of a cornucopia into the 
laps of the undeserving. 


They will be squeezed out of a tough tube a sale at 
a time. 


Leaning on Washington, D. C.—not necessarily the 
Washington of this moment but any Washington at 
any time—is like leaning on a rubber cane. 


Of all the great aids given to business by government, 
the greatest in all probability are the tariff and a 
sound money system. 


But the surest way for any business to get the greatest 
good even out of these twin aids is to proceed as though 
they did not exist—as though the business did not derive 
a dollar’s worth of benefit from them—as though its 
ultimate net profit depended entirely upon individual 
initiative and intelligent advertising. 


Paternalism of bureaucratic aid is the rubber cane 
of Business. 


Sane, sensible advertising is its strong right arm. 


There is nothing vitally wrong with business but quite 
a good deal that is wrong with its management. 


For instance, if the automobile business became top 
heavy in recent times, it was partly due to the fact that 
it was overweighted with swollen heads and swollen 
fortunes. 


All of the Motor Companies had and have huge markets 
but what they wanted was not a huge market but a 
hog market. 


Perhaps the worst feature of the recent upset is the 
fact that it gives guilty managements and feeble execu- 
tives one more opportunity to enter an alibi. 


Scores of busy little first, second and third vice- 
presidents, sales and assistant sales managers and 


‘profoundly wise advertising men are once more running 


around in a frenzied circle, explaining volubly that it 
was not their business which went wrong, but General 
Business. 


Now they are clamoring for luncheons and banquets 
and pep meetings and sales conventions. 


What is actually needed is not nearly so much a house- 
warming as in many, many cases a house-cleaning. 


All branches of business could benefit by it and ad- 
vertising perhaps most of all because advertising has 
been willroger-ing all over the premises for the past 
ten years. 


During the ten or more years of our riotous prosperity, 
someone forgot to batten down the business booby- 
hatch and a number of the inmates escaped and climbed 
to high managerial places while no one was looking. 


It is time for the Boastful Boys and the Braggadocia 
Brothers and the Smart and Fox Families to retire to 
deserved obscurity. 


It is high time to stop taking ourselves seriously and 
begin to take Business seriously. _ 


Advertising actually has a mission. 
That mission has to do with people. 


Its object is to inspire people with confidence—as a 
preliminary to selling them something with which they 
will be pleased. 


To do this requires a great deal more than a master’s 
degree in English. 


It implies an understanding of the human animal, 
the social fabric, the business structure of the nation 
and the world, and—super-added to all of these—a 
wizardry of words and a gift of implication and sugges- 
tion greater even than the greatest power of outright 
statement. 


Advertising is the word and the mouth, the literature 
and the voice of Business—and Business is the one great 
public heroism which is left to most of us in this work- 
a-day world. 


It behooves business for 1930 to look to itself—and 
especially to look to its advertising with a microscopic 
eye of critical and appraising examination. 


*Reprinted by MACHINE DESIGN, with permission of Mr. MacManus 
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Where Performance Counts 
(Yo ull find a 


MASTER 
MOTOR 


used 


The motor,“vital organ” on the appli- 
ance, like a vital organ in the human 
machine, is functioning best when 
we are least conscious of it. Master 
Motors never invite attention to them- 
selves in service. Every day, on appli- 
cations everywhere, under conditions 
ranging from easy service to down- 

right abuse, they are performing 
their tasks faithfully. 


When manufacturers of motor- 
driven products stake their whole 
reputation on the motor, Master 
Motors justify their trust. 


Master Motors do not over-heat— 
are well insulated—have sealed bearings and simplicity of 
construction that makes for long life. 


They have large starting and overload capacities—an 
ample reserve for emergencies. 


> They will operate for long periods without attention, due 
to improved bearing construction, lubrication, etc. 


Let us tell you more about Master Guaranteed Motors. 


THE MASTER ELECTRIC COMPANY 
DAYTON, OHIO 


STOCKS CARRIED IN PRINCIPAL CITIES 
More Than 100 Service Stations 


MASTER “ARaNTEED MOTORS 


bot? [Oe MNSisc Not more than 40° 


ELECTRIC CoO. 
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Hairline Accuracy... 


at 6000 R.P.M. 
on FAFNIRS 


“THERE'S no hint of vibration to impair the 

cutting precision of Reed - Prentice’s new 
‘Becker’? Type Router and Miller. All ro- 
tating parts are perfectly balanced...and 
keep their balance, on Fafnirs. ‘‘Nothing more 
than proper lubrication of the spindle, mounted 
on 4 deep-race ball bearings, is necessary when 
running at high speed”...so reads. Reed- 
Prentice’s bulletin. 


Fafnirs always keep spindles and shafts running 
true, no matter what the speeds or the service. 
Fafnirs are made to ultra-precision standards 
...inspected 45 different times to insure their 
accuracy and strength. Their deep races and 
large balls of tough molybdenum steel smoothly 
absorb all radial and thrust loads, defy friction 
and wear indefinitely. Adjustments are never 
aaa needed on Fafnirs...Adequately lubricated, 
: | they'll take care of themselves. 


Modern high-speed machine tool service de- 
( mands the ultimate in anti-friction ... in rigidity 
= | ...1in accuracy. Provide it—with Fafnir Ball 
Bearings. 


F Ce SN THE FAFNIR BEARING COMPANY 


New Britain, Connecticut 
Newark Detroit Cleveland Chicago Milwaukee Philadelphia 


ay 
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ig 
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enna oh Ra ri i : Piss a 
: 
. 


THE MOST COMPLETE LINE OF 
BALL BEARINGS IN AMERICA 
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Reciprocating Parts Eliminated 
In Design of Folding Machine 


By Lesley R. Tufts 


N THE printing industry there are several 
| examples of the advantages to be derived from 
employment of the principle of continuous, un- 
interrupted production by means of rotary motion. 
The result obtained by this method in the rotary 
newspaper press is well known to most engineers. 
Another instance of these advantages is shown 
in the paper folding machine built by a large man- 
ufacturer of this type of equipment. The ma- 
chine is used for folding individual sheets of paper 
after the printing operation. A machine for this 
purpose, to meet the requirements of the printer, 
must be able to make numerous styles of folds in- 
cluding those used in book bindery, catalog work 
and letter folds, as well as the vast variety of ad- 


vertising circulars. It must be adjustable read- 
ily to any size sheet within its capacity. 

Two distinct machines are used as part of the 
complete operating unit, each designed around the 
principle of rotary action: first, the feeder which 
automatically separates the sheets of paper and 
feeds them into the folder; second, the folding ma- 
chine which folds the sheet into the required form. 
An illustration of the complete machine is given 
in Fig. 3. 

In the design of the feeder an air blast is em- 
ployed for separating the top sheets from the 
pile on the support table. This blast is so ar- 
ranged that a continuous stream of air is directed 
against the forward upper edge of the pile, in 


Fig. 1—First folding section of machine. 
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Note at C how fold is formed 
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Fig. 2—Air blast floats sheets toward 
suction drum 


order that the top sheet may be “floated” until 
the uppermost sheet comes into contact with and 
is gripped by, the suction drum illustrated in Fig. 
2. This drum is shown in the action of feeding 
the sheet into the folding machine proper. Con- 
tinuous blast and suction are used so that the 
upper sheets of the pile are always floating and 
as soon as the end of one sheet has passed, the 
front edge of the next sheet is gripped by the 
suction drum and fed forward. 


By this method of feeding, a continuous stream 
of single sheets can be maintained regardless of 
the size of the sheet. It will be appreciated that 
if-a reciprocating, or timed feed were employed 
it would be impossible, unless numerous changes 
were made, to feed different lengths of sheets in 
this continuous manner. An adjustment of the 
speed of the suction drum in relation to the speed 
of the folder is provided to permit only the 
minimum requisite amount of spacing between 
sheets. 


One Pump Serves Two Purposes 


For both the suction and blast the same rotary 
pump, suitably connected, is employed, and valves 
with outlets to the air are provided for regulating 


PTTL LULL LLL LLLCELULE LOGIC ULEeLLLeELLLE LoL 


Fig. 3—lIllustra- 
tion of folding 
machine. Stack 
of paper can be 
seen on support 
table at right. 
Note angular set- 
ting of the feed 
rolls on third 
folding section in 
foreground 
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the volume of the blast and the intensity of the 
suction. 


_..In order to overcome the difficulty caused by 
unequal suction across the face of the suction 


drum the holes around the drum are made smaller 
in diameter near the suction pipe connection and 
gradually larger as the distance from the pipe 
increases. This can be noted from Fig. 2. 


Paper Height Is Maintained 


As the paper is being fed forward it is essen- 
tial that the height of the pile be maintained at a 
predetermined level in order that there shall be 
no interruption in the feeding of the paper. This 
is accomplished automatically by the mechanism 
depicted in Fig. 4. Lever A, which is known as 
the testing lever, controls the height. At the end 
of the lever. there is a roller which intermittently 
makes contact with the paper and tests the height 
when cam C permits the lever B to fall. When 
the height of the pile is reduced to a certain level 
the downward extending arm of lever B comes 
into contact with the latch lever D at its lower 
extremity. The upper extremity of this lever 
throws over to a position in the path of the 
ratchet arm E, this arm being actuated by the 
crank F through a connecting rod and the rocker 
arm G. 

It will be seen from the drawing that on the 
downward stroke of the ratchet arm E, the ratchet 
is tipped into contact, by the latch lever D, with 
the ratchet wheel H. This wheel is keyed to a 
worm shaft, and rotation of the worm, working 
through a worm wheel, to a series of sprockets 
and chains, lifts the pile support table attached 
to the chains. 

All engineers and designers who have been 
engaged in work presenting similar problems to 
that of feeding paper, from a stack, have encoun- 
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tered the difficulty of having more than one sheet 
feed forward at the same time. In the case of 
feeding paper, trouble is often caused by an ex- 
cessive amount of ink in the printed matter; torn 
or bent edges, or an excessive amount of static 
electricity, which is always a source of annoyance 
to the engineer in the handling of paper. Any 
of these conditions may cause the sheets to stick 
together. 


Incorrect Feeding Stops Machine 


In this machine a solution was found in an 
automatic device which stops the feeding mechan- 
ism as soon as two sheets are fed forward simul- 
taneously. This mechanism is shown in Fig. 5. 
As the paper is fed forward by the suction drum 
it passes over an accurately ground roller A, im- 
mediately above which is mounted a quadrant B. 
This quadrant is mounted adjustably and set with 
the necessary amount of clearance above the roller 
A to permit only one sheet to pass through. If 
two sheets are fed at one time the quadrant is 
rotated against the finger C, this in turn rotat- 
ing the shaft D upon which the finger is mounted. 
Rotation of the shaft actuates a series of levers 
and connecting links, and causes a wedge EF to be 
interposed between the friction disk F' of the feed- 
er, and an abutment. The face of the wedge is 
covered with a friction material so that when it 
comes in contact with the rotating disk the fric- 
tion set up draws the wedge downward into a 
position such that the disk is pushed away from 
the friction driving roll G. This disconnects the 
feeding mechanism from its source of power and 
also acts as a brake, thus stopping the feed before 
the two sheets have been permitted to enter the 
folding machine. 


After a sheet of paper has been fed forward 
and before it enters the folding mechanism it must 
be positioned accurately in relation to this mech- 
anism. The table upon which the paper passes 
consists essentially of a series of rollers set at 
an angle to the normal line of travel and rotated 
by a small flat belt. The angular setting of the 
rollers carries the sheet over to, and holds it 
against, a side rail which positions it and guides 
it into the fold rolls. In the case of folding ma- 
chines which do not employ the principle of con- 
tinuous rotary operation this is accomplished 
by conveying the sheet to a stop, then by suitable 
reciprocating mechanism which draws the sheet to 
one side until that edge is in a definite position, 
and then releasing the sheet allowing it to travel 
on into the machine. The speed at which the 
reciprocating parts can function properly is lim- 
ited, and when the sheet is held stationary while 
being positioned, time is lost. 
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Fig. 4—Mechanism for keeping paper at same level 


In order to make all of the numerous folds re- 
quired, the machine is divided into several folding 
sections, each set at right angles to the preceding 
one and each consisting of one or more folding 
units. In certain instances the first folding sec- 
tion is required to make as many as four folds 
and this necessitates an arrangement of rolls such 
as is Shown in Fig. 1. In feeding through these 
rolls the sheet passes from the angular roller feed 
table down chute A, and thence through the two 
upper rolls until its forward edge is prevented 
from traveling further by the stop B. Continued 
feeding of the paper causes a buckle or loop to 
be formed as indicated in the drawing at C and 
this loop is guided into the grip of the second 
and third rolls, thus completing the first fold. 


Many Folds May Be Made 


Subsequent folds are made in a similar man- 
ner, stops being provided on each of the fold 
plates. In the drawing these plates all are 
shown in the operating position. However, each 
can be made inoperative by the use of the deflec- 
tors which are thrown back in the illustration. To 
maintain a positive and uniform grip on the sheet 
as it passes through the fold rolls with as little 
contact as possible to avoid marking, each roll is 
provided with a spiral. The spiral has an ad- 
vantage over a straight grooved roll in that it 
grips the sheets positively and at numerous points 
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across its width, thus insuring accurate alignment 
of the sheets. A fine knurl is employed to provide 
sufficient intersecting points of contact. 


Steel Balls Solve Pressure Problem 


A novel use of steel balls is made throughout 
the feeding sections of the machine. The light 
weight of the paper sheets resting on the feed 
rolls at times is insufficient to provide the amount 
of friction necessary to feed the paper at uniform 
speed. On the other hand any slight excess of 
weight on top of the sheet would be apt to cause 
buckling or crumpling. It therefore was essential 
to employ a method which, while being positive, 
also was sensitive, and the steel ball furnished 
the solution to this problem. If the weight of 
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The use of the balls is particularly effective 
when the direction of the paper is changed 
through a right angle after passing through the 
first folding section. See Fig. 3. A small feed 
roller is provided at the end of this section in 
order that the folded paper will practically reach 
the next side guide before it starts to travel at 90 
degrees. This feed roller sends the paper almost 
under the balls, and the angularity of the feed 
rolls finally accomplishes this, bringing the edge 
of the paper against the side guide in the manner 
explained previously. 

After passing through the requisite number of 
folding sections the papers are stacked by being 
passed onto a slow moving belt above which is 
mounted a stop at the correct height to allow one 
folded sheet to pass under. The speed of the belt 


Fig. 5—Automatic device which has been designed to stop the machine if two sheets feed for- 
ward at the same time 


the steel ball is found to be too great for thin 
paper, glass balls are used. Holes of a suitable 
diameter are drilled in a flat plate which is 
mounted about one quarter-inch above the level 
of the feed rolls. The paper is fed in a slantwise 
direction toward the guide due to the angular set- 
ting of the rolls but before the paper edge comes 
into contact with the side rail it lifts the balls and 
passes under them. Being immediately over the 
axes of the feed rolls the balls maintain sufficient 
pressure to provide the necessary friction and yet, 
having rolling point contact only, do not interfere 
with the smoothness of the feed or the alignment 
of the paper. 
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permits each circular, bookform, or whatever has 
been folded to overlap the next. They are then 
carried along a certain distance toward a sloping 
tray down which they slide and become stacked 
automatically. 


Machine Gives High Production 


With this type of continuously operating rotary 
motion a production of from 3000 to 3500 folded 
sheets 50 inches long can be obtained in an hour, 
and without changing the speed as many as 12,- 
000 to 15,000 sheets 12 inches long can be folded 
in a similar period. 
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SCANNING THE FIELD FOR IDEAS 


A Monthly Review of 
New Machinery, Metals 
and Parts, with Special 
Attention to Significant 
Design Features 
Trends 


and 


Lubricating Car Chassis by Pump—Devel- 
opments in Two Stroke Engines—Non-Reso- 
nant Gear Appears— Motor and Speed 
Reducer Combined—Borer of Great Size 


T IS an old axiom that the simplest design is 

the best design. The truth of this statement 

never was more generally recognized than it is 
today, when on all sides we find evidence of ef- 
forts on the part of engineers to put common- 
place forces to work to serve their needs. This 
idea is illustrated in a new and somewhat revo- 
lutionary lubrication system recently announced 
by the Alemite Corp., Chicago. The new method 
is being adopted primarily for automobile chassis 
lubrication, advantage being taken of road vi- 
brations, even though slight, to operate the pump- 
ing unit through an “inertia weight.” 

An illustration of ‘the pump, the glass bowl of 
which has a capacity of al- 
most a quart, is given in Fig. 
1, with metal cap removed. 
The weight under the cap re- 
sponds by oscillation to move- 
ments of the car, and the 
rougher the road, the more 
oscillations occur. A floating 
plunger operating inside a 
brass tube connects the weight 
to the pumping unit in the 
bottom of the glass bowl. Oil 
enters through an intake port, 
and as the weight falls the 
small diameter plunger forces 
the oil past two check valves. 

The pressure maintained by 
continuous pumping sends oil 
to all lubricating points of the 
chassis, one drop of oil being 
discharged at the pump for 
about forty or fifty strokes of 
the plunger. One adjustment 
screw is provided for varying 
the amount of oil pumped. 


To proportion the oil correct- 


ere, 
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Fig. 1—Pump used for central- 
ized chassis lubrication 


ly for the various points of lubrication, a resistance 
unit is provided at each bearing. The units contain 
a spiral grooved passage, through which the oil 
must pass. Although the resistant units are small, 
the use of a spiral groove permits of a long pas- 
Sageway equivalent to a very small tube having a 
fine bore, and about eight inches in length. The re- 
sistance of this groove is such that.a pressure is 
built up in the entire system. 


Outboard Motor Has New Features 


cee importance of smoothening out torque 
and reducing vibration in pleasure equip- 
ment as well as in machinery, has been appreciated 
by the Johnson Motor Co., 
Waukegan, IIl., in the develop- 
ment, for the first time in the 
history of outboard motor 
boating, of a successful twin 
cylinder motor in which the 
cylinders fire alternately. The 
engine is of the two-stroke 
type and two impulses there- 
fore are produced per revolu- 
tion instead of one as hereto- 
fore. A cutaway section of 
one of these engines known 
as the Johnson company’s 
“Sea Horse,” models 4 and 
12, is shown in Fig. 4. The 
rotary valve—an entirely new 
departure in two-stroke motor 
design—which in the case of 
both these models is integral 
with the crankshaft, can be 
seen clearly. 

Another improvement in the 
new engines is the combination 
of full pivot steering with the 
underwater exhaust. When the 
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HOW MACHINE DESIGNERS ARE MEETING 


EVELOPMENTS in the field of outboard motor 

boating are exemplified in the two-stroke engine 
shown below, and described on page 19. The rotary 
valve is integral with the crankshaft and the pistons 
are in line instead of opposed as in earlier models. 


Fig. 4—Sectional view of new outboard motor 


ATER pressure from the vacuum cooling system 

of the outboard motor is utilized to open and close 
the valve shown below automatically, in accordance with 
speed of engine. Inset shows exterior view. 


Fig. 2—General view of out- 
board motor, showing under- 
water exhaust port 


Fig. 5—Three views of automatic relief valve 


ESEARCH and experiments have _ brought 

about. the development of the non-resonant 
gear shown at the left, and described on 
page 22. It is hard to forecast the effect of such 
Fig. 3—New non-resonant gear sound elimination experiments on design. 


20 MACHINE DEsiIGN—January, 1930 


THE NEW REQUIREMENT © OF ENDUSERY 


TRUCTURAL angles comprise 

the entire framework of the spot 
welder shown below. It was fabri- 
cated by the are welding process, 
and is indicative of the increased 
employment of this method of manu- 
facture, particularly for machines 
where light weight is an advantage. 
The machine was built by the Cin- 
cinnati Welders Inc., Cincinnati. 


Fig. 6—Construction of spot welder 


Fig. 8—Novel sand blasting machine 


ORTHY of note is the semi-barrel 
type of conveyor used in the ma- 
chine shown above, built by American 
Foundry Equipment Co., Mishawaka, Ind. 


HE unique locomotive shown below 

was built in England at the London 
& North Eastern Railway works, and 
has a watertube boiler giving a _pres- 
sure of 450 pounds per square inch. The 
chimney is sunk within the casing. 


Ad, 


Fig. T—New giant locomotive, claimed to be the largest and most powerful in Britain 
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Fig. 9—Speed changer in which the reduction unit 
is bult as an integral part of the motor 


latter originally was adopted an extra exhaust pipe 
prohibited full pivot steering. The exhaust pipe, 
however, now is enclosed in the single drive shaft 
casing thus permitting a full steering range, and 
reverse. The under water exhaust is significant 
in that the suction created behind the exhaust 
port when the craft is in motion assists in clear- 
ing the exhaust gases. At the same time noises 
and fumes are eliminated. 


The design includes an automatic back pres- 
sure relief system which opens and closes the cut- 
out valve to relieve back pressure. Three views 
of the new valve are shown in Fig. 5. It is op- 
erated by water pressure from the vacuum cool- 
ing system, this closing the valve at high speeds 
and opening it at low. The underwater exhaust 
port can be seen in the general view of the motor, 
Fig. 2; immediately above the propeller. 


Speed Reducer Combined with Motor 


OT only is the grouping of machines for the 

“continuous operation” method of manufac- 
ture being carried out to an increasingly larger 
extent, but smaller units considered in the past 
as separate and distinct also are being built as 
complete products. An example may be found 
in the electric motor and the speed reducer; 


Fig. 10—Diagram of vacuum gear-shifting device 
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whereas these usually have been manufactured 
as separate units, one company now is combining 
them. This product, known as the Crocker- 
Wheeler speed reducer, is illustrated in Fig. 9. 
The speed reduction unit is built onto the end of 
the motor as an integral part. 


This reduction unit differs from the more con- 
ventional type in that it does not incorporate 
gears or chains in its internal mechanism. In- 
stead, it operates by rolling contact between hard- 
ened and ground steel surfaces pressed together 
firmly to eliminate slippage. The speed reduction 
is obtained by the planetary method, and the 
claim is made that the mechanical efficiency of 
the device is higher than that of any other 
form of speed changer. The unit is particularly 
adaptable to direct connected application. 


Vacuum Employed for Gear Shift 


RE we shortly to see the elimination of the 
automobile gear shift lever? Many at- 
tempts already have been made to affect the 
changing of gears by systems controllable at the 
steering wheel but these early efforts were not 
sufficiently successful for commercial adoption. 
Of these systems, one was an electrical method, 
another a mechanical and a third, vacuum. All 
operated in a somewhat similar manner in respect 
to the actual gear changing. A hand lever was 
provided on the steering column, above or be- 
low the wheel, for setting in correct position for 
the gear to be used next. Part-way depression 
of the clutch pedal actuated the clutch, and the 
remainder of the throw shifted the gear. With 
the electrical method, solenoids were employed to 
accomplish the shifting. 


Recently a new vacuum system was announced 
which has been designed as original car equipment 
but which also may be added as an accessory. 
In this system a distributor is mounted on the 
steering post below the wheel where a lever can 
be operated by finger pressure, without removing 
the hands from the wheel, to control the gear 
changing. Vacuum is carried by a system of 
tubing, connected with the engine intake mani- 
fold, to the steering post and then to each end 
of two vacuum cylinders which actuate the trans- 
mission forks. Fig. 10 shows the new shift. 


Non-resonant Gear Is Developed 


NE of the factors entering into the design of 
machinery is the elimination of noise. It 
is interesting therefore, to observe that a consid- 
erable amount of research and numerous experi- 
ments have been carried out recently in con- 
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nection with the resonance of gearing. This be- 
comes more important as the speed of machinery 
increases, a limiting condition of speed often 
being the amount of vibration and noise. 


Among the experiments made by the General 
Electric Co., Schenectady, N. Y., to overcome gear 
resonance may be mentioned the following: (1) 
Inserting cork rings in grooves in the hub and 
rim of gear; (2) coating the gear with heavy 
compound; (3) the use of circular grease grooves 
under the inside of the rim; and (4) inserting, 
and welding in place, cold rolled rods in semi- 
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Fig. 11—Mam- 
moth boring mill 
capable of han- 
dling work up to 
59. feet in diame- 
ter. The table is 
divided so_ that 
smaller work, up 
to 21 feet in di- 
ameter, can be 
machined with- 
out revolving the 
complete table 
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circular grooves on the under side of the rim. 
Each method gave more or less satisfaction but 
the last named proved the most successful and 
was adopted for certain applications. An illus- 
tration of the new gear is shown in Fig. 3, in 
which the resonance deadening rod may be seen. 


This brings up the question: “If resonance can 
be deadened effectively by such a simple expedi- 
ent, should it not be possible, by the utilization 
and extension of similar methods, to eliminate 
much of the noise of the machine shop or the 
production floors of factories? If for no other 
reason this might be considered by designers as 
a means for improving the working conditions— 
and in consequence the efficiency—of producers. 


Two Machine Tools in One 


HE trend toward increased capacity, 
ticularly with regard to prime movers, has 
been particularly noticeable during recent years. 


MACHINE DESIGN—January, 1930 


par-- 


Steam turbines of 40,000 to 50,000 kilowatt ca- 
pacity were considered extraordinary a few years 
ago, but it now is usual to hear of similar units 
manufactured both in the United States and 
abroad, having a rated capacity of 160,000 
kilowatts. 


Larger Machines Become Necessary 


For the machining of the parts of such units 
it has become necessary to increase size of ma- 
chine tools almost to mammoth proportions and in 
Germany, where the tendency for higher ca- 
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pacities seems to be most marked, several com- 
panies are producing these giant tools. An 
illustration of a boring mill capable of handling 
work 59 feet in diameter is shown in Fig. 11, this 
machine having been built by the Scheiss-Defries 
A. G., Dusseldorf, Germany, for the machining 
operations of circular parts of large hydraulic 
turbines. 


A serious difficulty in the employment of such 
a machine naturally arises due to the compara- 
tively small number of parts of maximum diam- 
eter to be machined. To put the tool on a pay- 
ing basis it was necessary for it to be so designed 
as to be capable of handling much smaller work 
efficiently, and a solution was found for this prob- 
lem by the incorporation of a smaller mill of 21 
feet capacity within the large one. This divided 
the table concentrically into an inner disk and 
an outer annular ring, an independent drive being 
provided for the operation of each section of the 
table. 
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Lubrication Is A Salient Factor 
In Designing Machinery 


By Allen F. Brewer 


EVELOPMENT of machinery which will 

function at high speeds with a remark- 

able degree of accuracy, has called for 
more and more consideration of the matter of 
lubrication and lubricating equipment on the 
part of the designer. 

This is of special importance in view of the 
fact that the means of lubri- 
cation employed will be a 
criterion of the extent to 


MPORTANT problems of lu- 


note that manual application of oils is becoming 
more and more superseded by automatic devices. 
This is especially true in certain types of ma- 
chinery used in industries such as the textile, 
where oil drip may become a serious matter, due 
to the damage which may be done to goods in 
progress through the machine. 

High-speed machinery also 
should be given considerable 
attention. It will be realized 


which positive delivery of lu- 
bricants can be~ maintained. 
Obviously, in the interest of 
maximum production with the 
requisite degree of precision, 
lubrication must be dependable 
and positive. Any undue 
wear on bearings or gear 
teeth, for example, may throw 
shafting out of line, to inter- 
fere with accuracy of produc- 
tion and increase the power 
consumption. 


brication are being solved 
with wincreasing success due 
largely to the progress which 


- has been made during the past 


few years in establishing satis- 
factory methods, and in correct 
application. The progress in 
methods has given the designer 
of today the choice of many 
systems, all with characteristic 
advantages. Some of these sys- 
tems are described in the ac- 
companying article and others 
wil be featured in later contri- 
butions to MACHINE DESIGN. 


that operating speeds involve 
one of the inherent lubricating 
problems. As a general rule, 
the higher the speed _ the 
greater the necessity for the 
maintenance of a positive lu- 
bricating film in the respec- 
tive bearings. It is practic- 
able to bring this about either 
by the use of oil and the em- 
ployment of an adequate cir- 
culating system where a num- 
ber of such bearings are to be 


Lubricating equipment 
adaptable to industrial pro- 
duction machinery service must, therefore, be 
understood by the machine designer as well as 
the operator. The former, especially, must realize 
the capabilities and limitations of the several 
types of such systems available, for upon his 
realization of this will depend the extent to which 
ultimately successful performance can be main- 
tained. 

In the operation of the average machine, either 
grease or oil can be used, according to bearing 
design and location. Means of oil lubrication 
will be discussed in this article. 


General Principles Involved 


The trend in modern machine design is to pro- 
vide for gravity or pressure lubrication according 
to the degree of dependability desired and the 
necessity for positive delivery of oil. 


In this connection, it will be interesting to 
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served collectively, or by in- 

dividual lubrication, using a 
grease. Instances of the latter are the high- 
speed roller and ball bearings, so largely used 
in connection with certain types of wood-working 
machinery; by properly designing the bearing 
housings, the builders have enabled development 
of a positive and dependable lubricating film on 
all the moving parts of such bearings, with con- 
siderable economy of lubricant and the necessity 
of attention only at intervals. 


Bearing Protection Study Important 


It also is extremely important to study pro- 
tection of the bearings in any industry where 
abrasive or contaminating matter may be de- 
veloped in the course of working the product. 
Obviously, in an industry such as the cotton or 
wood-working, for example, there will be a cer- 
tain amount of dust, fluff or wood particles, which, 
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Fig. 3—(Below)—One of the methods of cen- 

tralized lubrication. Storage tank is above 

the machine and pedal pumping element on 
machine base at the right 


TYPES OF LUBRICATION SYSTEMS 


Fig. 1—(Above)—Sight feed lubrication ap- 
plied to steel mill. Note oil cups leading to 
the respective bearings 


Fig. 2—(Cen- 
ter)—How oil 
is circulated at 
crank end of 
COMP? e S- 
sor. Crank 
bearing,  con- 
necting rod 
and guides are 
served. 


Fig. 4—(Below)—In this 
automatic circulation sys- 
tem, not only the bearings 
but the gear teeth are 
lubricated. Two streams of 
oil, as shown in illustra- 
tion, are directed to point 
of engagement of the teeth 
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: Fig. 5—(Left)—An instance of the application 
“ of centralized lubrication to the folder element 
im a newspaper printing press 
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Fig. 6—Mechanical force feed lubricator applied 
to machine tool. Note accessibility of the unit 


if allowed to collect in the lubricating system, 
might so fill up certain of the bearings oil 
grooves or piping as to materially decrease the 
flow of oil. 


In turn, where metal working machinery is 
involved, it is needless to say that the presence 
of metallic particles in a lubricating system would 
score the moving parts and perhaps increase the 
amount of wear to such an extent as ultimately 
to necessitate renewal of bearings. Wherever 
wear is allowed to occur it is important to re- 
member that the adjustment and accuracy of the 
attendant parts may be impaired. Accuracy 
and speed of production are important factors in 
the operation of any type of industrial machinery. 
Therefore such parts should be protected wher- 
ever possible by effective lubrication. 


Development of Automatic Systems 


In connection with automatic lubrication, the 
sight feed oiler deserves, perhaps, first attention, 
in view of the fact that it was one of the earlier 
developments along this line. 


The sight feed oiler can be adjusted easily to 
deliver oil drop by drop to the bearings. It is, 
however, distinctly a gravity feed device, and 
in view of its usual location on the top of the 
bearing cap or adjacent thereto, it will apply but 
little external pressure to the oil film within the 
bearing. But providing the clearance space with- 
in this latter is sufficient to permit complete flow 
of oil, and that the oil grooves in the bearing 
cap and the chamfering of the edges have been 
properly taken care of, the sight feed oil cup 
will develop positive and dependable lubrication 
as long as it is kept filled with oil. 


As a general rule it is well to remember that 
the sight feed oil cup is most adaptable to light 
or medium bodied machine oils, although where 
provided with an outlet orifice of sufficient size, 
it also can be made to handle oils as heavy 
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as steam cylinder or light gear lubricants. This 
device, however, is distinctly a means of one- 
time lubrication. In other words, there usually 
will be no provision for the accumulation of oils 
for re-usage. 

The sight feed oiler still is particularly adapted 
to lubrication of bearings and gears where such 
parts are accessible and where the operator has 
time to devote to careful adjustment of the rate 
of oil flow; certain textile and printing machinery 


ean be effectively oiled with such equipment. 


Pressure System Has Advantages 


One-time lubrication also is involved in the 
mechanical force feed oiler. This device, however, 
has an advantage over the sight-feed oiler, in 
view of the fact that it is capable of developing 
considerable pressure. It is a decidedly depend- 
able and economical device, for the rate of oil 
feed can more nearly be maintained at the right 
amount to give ample lubrication and yet with 
the minimum amount of waste. Furthermore, 
the pressure developed by such a lubricator en- 
ables maintenance of lubrication within smaller 
clearance spaces than would be practicable by 
use of the sight-feed oiler. 


The mechanical force feed oiler usually is driven 
by the machinery which it isto serve, such as 
a newspaper press. As a result, it functions only 
when this latter is in operation and then only 
at a speed proportional to the operating speed. 
It is, of course, distinctly advantageous to em- 
ploy in the textile, printing or metal working 
industries for example, a means of lubrication 
which does not require attention on the part of 
the operator when the machine is to be started 
or shut down. 


The manner in which such lubricators can be 
driven will depend upon the connections possible 
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Fig. T—Wheel side of grinding machine spindle 
case. Oil is pumped to bearings and returned to 
the sump 
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to some external part of the machine to be lubri- 
cated. Where reciprocating motion is involved, 
and where it is practicable to drive the lubricator 
by direct connection from some external moving 
part, a link mechanism or eccentric located on 
some rotating element can be used. 


The adaptability of a mechanical force-feed 
lubricator frequently will be influenced by the oil 
consumption involved. If comparatively frequent 
refilling is necessary other means of oil delivery 
may be advisable, depending upon the extent of 
operation, the number of oil feeds and the rate 
of delivery. In general, this latter must be 
worked out in actual practice, according to the 
requirements of the parts to be lubricated, .the 
nature and degree of refinement of the oil being 
used, and the design of the bearings. 


Details of Mechanical Oiler 


From the constructional viewpoint, the me- 
chanical force feed oiler will involve an oil reser- 
voir ranging normally in capacity from one pint 
to two gallons. The pumping element or block 
is located within this latter or attached thereto. 
To this element the operating ratchet, clutch or 
belt connection is attached, according to the make 
of the lubricator. 


The type of pump employed will involve a 
piston or plunger. According to the duty, a 
number of such pumping units can be embodied 
in the one lubricator. This latter also can be 
divided into two or more parts so that more than 
one grade of oil can be handled. Where a lubri- 
cator of such construction is involved, care must 
be observed in filling to make sure that the proper 
compartment is charged with the proper grade 
of oil. 


The pumping element is operated by an ec- 
centric or cam which usually is located within 
the reservoir. Motion is received through the ex- 
terior operating mechanism such as the ratchet. 
A feature of such lubricators is that it is prac- 
ticable to arrange the design so that each 
pumping unit can be operated independently. Indi- 
vidual regulation is thereby possible and is fre- 
quently advantageous, as for example on the 
newspaper press, brick machine, or textile loom, 
where oil delivery must be accurately controlled. 


Sight Feeds Show Pumping Rate 


Another feature is that rate of pumping can be 
observed through a suitable gage glass or sight 
feed device. By locating this latter in the dis- 
charge line observation of oil flow, after the 
lubricator has functioned, is possible. This en- 
ables the operator to estimate the extent to 
which lubrication is being maintained. 


The built-in chain or gear driven pump will 
require careful study on the part of the machine 
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Fig. 8—Steam cylinder application of 
force feed lubricator 


designer, by reason of the extent to which its 
usage may affect the original design. The out- 
standing advantages of dependability and _ en- 
tirely automatic operation render such means 
of oiling especially useful on machinery involv- 
ing complex gear and bearing arrangements, as 
do certain types of machine tools. <A _ built-in 
oiling system is even more automatic than the 
mechanical force feed lubricator, for it requires 
no attention whatsoever from the operator, once 
it has been properly adjusted to develop the 
lubricating pressures required. These pressures 
can be varied according to the design of machine, 
and the operating temperature or viscosity of the 
oil to be handled. 


Different Types Are Suitable 


In connection with industrial production ma- 
chinery, such lubricating systems may involve 
either the gear and shaft driven pump, or the 
gear drive may be supplemented by chain and 
sprocket connections. The pumping element may 
be of either the gear or rotary type. Geared 
pumps are used for example in certain vertical 
reciprocating engines, whereas the rotary pump is 
employed to deliver oil to the bearings of some 
types of grinding. spindles. However, -regardless 
of the type pumping element, the pump itself 
must be located below the operating oil level in 
the base or sump of the machine or mechanism 
it is to lubricate. This will necessitate adequate 
storage capacity to permit of cooling and settling 
of the return oil, for with any system of this 
nature continuous circulation of oil is developed, 
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and more or less dirt and heat is taken up in 
its course through the system. 

This is due to the fact that the oil serves as a 
flushing and cooling medium. By virtue of the 
pressure involved in circulation, and the volume 
of oil delivered to the wearing elements, this is, 
of course, a decided advantage, especially where 
external temperatures may be comparatively high 
or where a considerable amount of dust or dirt 
may be involved. The extent of oil contamination, 
in any case, will depend upon how dust-tight the 
system is, the speed of operation, the bearing 
pressures, and the proximity to other production 
or power equipment which may develop dust or 
dirt in the course of operation. The designer 
must therefore, bear this in mind when making 
his original design. 


Built-in oiling systems also are provided with 
sight feed glasses adjacent to the parts to be 


Fig. 9—In the lubrication of printing machinery, 
the mechanical force feed method has been found 
especially adaptable 


lubricated in order to permit observation of oil 
flow. Frequently this flow can be controlled by 
installing suitable valves in each respective de- 
livery line, thereby promoting economy where 
leakage may be apt to occur. 


A departure from the above mentioned devices 
which also provides automatic pressure lubri- 
cation, involves the so-called collective or cen- 
tralized pressure systems which function by 
virtue of central control, the wearing parts to 
be lubricated being flushed and supplied auto- 
matically with oil from a central reservoir. Nor- 
mally there is no operating connection to the 


28 


machine to be served, and it is necessary to 
operate the pumping element by hand or foot 
power to deliver a fresh charge of oil throughout 
the system. Such systems of lubrication have 
been found adaptable to the newspaper press, 
certain types of machine tools and in the auto- 
motive and steel industries. 


In this type of system the amount of oil sup- 
plied is restricted to as nearly as possible the 
theoretical lubricating requirements of the re- 
spective bearing, just as in the mechanical 
force feed lubricator. As a result it may be re- 
garded as involving one-time lubrication. 


Centralized Lubrication Has Advantage 


Centralized pressure oil lubrication has a dis- 
tinct advantage in that it permits of delivery 
of oil to bearings in accordance with the specific 
requirements of each. In other words, provi- 
sion is made for regulation or control of the oil 
flow. In reality, this amounts to metering of the 
oil in its delivery. This can be brought about 
either by proper individual construction of the 
control outlets or drip plugs, by the use of suit- 
able adjusting manifolds at certain points in the 
system, or by installation of. a controlling de- 
vice adjacent to the pump. Continued satisfac- 
tory operation can, therefore, be expected if all 
parts are of rigid construction and capable of 
withstanding jars, shocks and temperature fluctu- 
ations. 


There is comparatively little possibility of entry 
of dust into such a system provided the instal- 
lation is carefully made. To insure that clean oil 
is used, however, certain types of reservoirs are 
equipped with suitable filtering media, such as 
a felt pad, to bring about removal of any foreign 
matter that may have entered the oil in the course 
of storage or handling prior to circulation through 
the system. 


Operating Pressures Must Be Considered 


In considering any means of pressure lubrica- 
tion, it is important for the designer to investi- 
gate the operating pressures which will pre- 
vail between the moving elements. This is es- 
pecially true where one-time lubrication is in- 
volved, or in other words, where there is no pro- 
vision for circulation of oil. Here pressure alone 
must be relied upon to maintain lubrication; 
therefore, whether a mechanical force feed oiler 
or a centralized pressure system is used, the 
oil must be delivered under sufficient pressure 
to withstand the operating pressures. In a cir- 
culation system, on the other hand, volume of 
oil is an added factor in the maintenance of lub- 
rication, and in consequence, the pumping pres- 
sure will not require as careful consideration. 
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Timely Re-statement of 


Fundamental Mechanical P rinciples 


By Prof. John V. Martenis, M. E..- 


Chief Machine Design Division, 
University of Minnesota 


Power Transmission—Stresses in Shafting 


HAFTING is specified as to quality of mate- 
rial, method of manufacture and size. Al- 
though a number of materials may be em- 

ployed, the final selection usually will be deter- 
mined by considerations of cost and adaptability. 
The principal requisites for. shafting material are 
strength and stiffness, which qualities are found 
in steels of “medium” grades. Since the modulus 
of elasticity for steel is independent of its hard- 
ness, aS far as stiffness or rigidity is concerned, 
one grade of steel is as good as another. Strength 
qualities, however, differ through a considerable 
range and the designer must be guided in his 
selection by expediency. 

Methods of manufacture further classify shaft- 
ing as forged, turned, cold-rolled and drawn. 
Cold-rolled bars are produced with _ sufficient 
accuracy and smoothness for satisfactory bearing 
surfaces. The process of cold-rolling gives in- 
creased strength to the metal, but on the other 
hand it sets up internal stresses which may cause 
a warp in the shaft when the surface is cut. 


Shafting Stresses 


A shaft transmits power by torsion but in a 
horizontal position it is also subject to bending. 
The amount of torsion will vary directly as the 
horsepower and inversely as the rotative speed. 

If conditions are favorable so that the shaft 
bearings can be placed close to the point of appli- 
cation of the bending load, the bending moments 
can be kept within narrow limits and in many 
cases taken care of by using suitable shear 
stresses. 

A shaft which distributes power to a number 
of machines can be relieved of much bending 
stress by arranging to take the drives alter- 
nately from either side of the shaft. 

A shaft may be strong enough to transmit a 
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given power, yet it may respond to excessive 
angular distortion and thus be deficient in stiff- 
ness. This is a condition more commonly found 
in long shafts, which should be checked for stiff- 
ness as well as torsional strength. 


Usually the forces which cause bending stresses 
in a shaft do not occur singly, for instance, a 
shaft carrying a belt driven pulley may be sub- 
ject to a bending stress due to the belt pull and 
also to the weight of the pulley. The latter will | 
in Many cases exert an important influence on the 
final result. 


A shaft subject to a reversal of bending stresses 
can be safeguarded by the use of a low working 
stress for the shaft material. Selection of a suit- 
able working stress value will be influenced by 
the quality of the shaft material, character of the 
stresses to which the shaft is subject and the 
importance of the shaft in the transmission system. 


Since the common method of expressing the 
power transmitted by a shaft is stated in terms 
of horsepower and revolutions per minute, it will 
be necessary in such cases to find the relation 
between them. As explained in an earlier article, 
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Fig. 1—Grapical method for determining 
bending stresses in a shaft 
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torsion is the product of force and its effective 
arm, or PR. 


A general expression for work is force (P) 
times the distance (V) equals 33,000 x horse- 
power in which P is in pounds and V is the dis- 
tance in feet per minute. Since the torsion will be 
expressed in inch-pounds and V—2z R WN, in 
which R is taken in inches, the relation becomes, 
torsion, 


1 = PR = 33,000’ xX: 12 +: 23 NN; 
or T—63,025 horsepower—N. 


for which average stresses for the shaft material 
may be used. ; 


In all cases where there is evidence of wide 
ranges of fluctuation in torsion, it is advisable 
to check the maximum stress, using the found 
shaft diameter, to be assured that the elastic limit 
of the material is not exceeded. 


Where a long shaft is considered, its stiffness 
also should be checked, especially if the power 
is received at one end and delivered at the other 
end of the shaft. If, however, power is delivered 
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Fig. 2—Useful chart which may be employed for finding the diameters of shafts subject to combined 
bending and torsion 


As developed in a discussion in an earlier issue, 
3 
5 T 
d= . 
S 


or substituting for T the value given above, 


he 


ey 42 < 63025 H. P. 
ie SN 
These expressions for shaft diameter are based 
on torsion only and should not be used in cases 
where a significant bending action is involved, 


in which case, 


See 

10 
roe - 
S 


should be used. The torsion derived from the 
horsepower transmitted is the average torsion 
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at various points along the shaft, there will be 
no serious difficulty caused by undue angular 
distortion, provided the shaft diameter is kept 
uniform throughout its length. As a check for 
torsional stiffness, the following relation can be 
used, 


ee yey | 
Bee ae 


in which a=angle of twist in degrees; L—length 
of shaft in inches; T—P R or torsion; d—diameter 
of shaft in inches; H—shear modulus. 


A much quoted rule states that, “It is common 
practice to limit the angle of twist to one degree 
for each 20 diameters in length.” An example 
of the use of these relations may prove helpful; 
therefore, let us find the diameter of a shaft, 20 
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feet in length, to transmit 50 horsepower at 200 


revolutions per minute. Assume the working 
stress in shear to be 6000; then d—2.35 inches, 
in which no allowance has been made for a key. 
Checking this shaft for stiffness, a—6 degrees, 
whereas the upper limit for this shaft is 5 de- 
grees, therefore, checking the shaft for torsional 
stiffness, d—2.45 inches. 


Shaft Bending 


Cases arise in practice, in which a shaft is used 
primarily as a support and is subject to little or 
no torsion, for example, car wheel axles. In 
cases where bending is the all-important stress, 
the shaft diameter may be found by equating the 
maximum bending moment to the stress times 
the section modulus, or B=S Z. 


The section modulus J/c in this case is rd 3/382. 
Substituting this value of Z in the general ex- 


pression and using the approximate value of 
w/32—-10, then 


—— 
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Comparing the expressions for shaft diameter 
based on torsion and on bending, it is apparent 
that bending action requires a larger shaft than 
the same amount of torsion. 


There are many. shafting problems in which 
there will be found two or more forces producing 
a bending action on the shaft and in such cases 
it will be necessary to combine these forces to 
determine their resultant. This can be accom- 
plished in two ways, either mathematically or 
graphically. A graphical solution carefully exe- 
cuted will give satisfactory results, especially 
when an enlarged scale is used. The sketch in 
Fig. 1 illustrates a graphic solution of an ex- 
ample in which it is assumed a shaft is to carry 
a belted pulley weighing 100 pounds, also that 
the sum of the belt tension is 300 pounds acting 
at an angle of 18 degrees above the horizontal 
plane of the pulley. 


Shaft Bending and Torsion Combined 


Under the usual conditions of power trans- 
mission by shafting, there are relatively few cases 
in which torsion only or bending only are en- 
countered. As a result of skillful layouts, the 
bending action can be minimized but its effect 
whether great or small must be considered in 
the final analysis. Under the assumption that the 
bending action will be relatively small, many 
designers apply the simple expedient of adjust- 
ing the working fiber stress in the torsion for- 
mula to take care of it. There are many cases, 
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Fig. 83—Diagram showing parallel key 
discussed in text 


however, in which the bending action plays an 
important part, which cannot be ignored. 


A simple method of relating torsion and bend- 
ing in combination has been presented in a dis- 
cussion in a former article, where the resultant 
action was given in terms of a bending moment 
for which the bending moment formula obviously 
applies. In finding the diameter of a shaft sub- 
ject to combined bending and torsion, and using a 
material in which the torsional and bending 
stresses bear a ratio of 8 to 10, the chart shown 
in Fig. 2 offers a convenient and rapid means for 
the solution. 


To check the accuracy of the chart, the exam- 
ple solved by it was also determined by the bend- 
ing moment formula, which gives a shaft diameter 
of 4.72 inches, which rounds out to the same 
size as found by the chart. In connection with 
the use of charts, it must be understood that the 
degree of accuracy obtainable is dependent on 
the scale and also on the ability of the user 
to interpolate values lying between given points. 


Shaft Compression and Torsion Combined 


This will be a case in which an axial loading 
is combined with torsion and the length of shaft 
is less than six times its diameter. Cases of this 
type may be found in certain forms of drill 
presses and in transmissions involving friction 
between two surfaces; in such cases a method 
of analysis analogous to combined bending and 
torsion may be applied. In setting up a relation 
between compression and torsion, the stress values 
differ materially from those used in combining 
bending and torsion (see table of physical prop- 
erties of materials in earlier issue.) If it is 
assumed that the compressive stress is twice the 
shear stress, then it can be shown that the value 


Fig. 4—Other forms of shaft keys 
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of K will be unity, whereas K in combined bend- 
ing and torsion was 5/8. 


Shafting Formulas (Empirical) 


The diameter of a shaft to carry a given load 
may be determined either by a rational formula 
or by an empirical formula. When the rational 
formula is used, the key is provided for by add- 
ing a definite amount to the computed size of 
shaft, while in the empirical formula, the con- 
stant used will provide for the key. 

The following empirical formula is widely 
quoted, and simple in application, 


sg ae 
Hw P. 

a= yc 
N 


in which, H. P.—horsepower; N—revolutions per 


Fig. 5—Types of pin fastenings 


minute; C—constant, as obtained from the fol- 
lowing table: 


Turned Cold-rolled 

shaft shaft 
REEL DO cee cc. 125 100 
TAG ORORTG eos id iccackae ease S| ene 70 
Courter ‘shatt i560. io.3i8 ics 50 40 


For the determination of a shaft diameter, 
the stress used will vary with the importance of 
the shaft, the lower stress for the head or jack 
shaft. The following stresses may be used for 
materials of ordinary quality: 


Head Line Counter 
se OI Oi PR OPE 5000 7500 10000 
OURO ie RR RS 4000 6000 8000 


Shafting Keys 


It is obvious that a shaft in which a key seat 
has been cut is weakened thereby and provision 
must be made to offset the weakness, which is 
usually done by increasing the shaft diameter. 
An old method provided for the weakening effect 
of a key seat by adding to the calculated diameter 
an amount equal to the thickness of the key; 
this procedure was based on the assumption that 
the key seat destroyed the effectiveness of the 
cut portion of the shaft so far as stiffness is 
concerned. In the light of more recent investi- 
gations, the old method was well on the side of 
safety. i 


The principal stresses to which a shaft key 
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will be subject are shear and compression, there- 
fore, the proportions of the key will be deter- 
mined under the assumption that it will be equally 
resistant under both forms of stress action. 


Referring to Fig. 3, let d—shaft diameter; 
w=—width of key; t—thickness of key; l—length 
of key; S.—stress in compression; S.—stress in 
shear. Assuming that the force is applied at the 
shaft perimeter, then for shear, P=l w S, and 
for compression, P=lx Wt S,. 

Equating these expressions, 

w S, 


t 
CO Seah ae iy Or st aa 
8 


In certain grades of steel, S.—2 S,; in which case 
w=t, or a square key would be used. To deter- 
mine a relation between the width of key and 
shaft diameter equate the shear moment to the 
moment of resistance or 


d wd° 
Taras Saeea gt 


and further assuming that 


wd d 
l= 1%d, then w = or a 35 (approx. ) 
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Increases Compressive Stress 


Commercial practice in many instances recom- 
mends for the proportion of sunk keys that the 
thickness t—5, w, which practice requires the 
removal of less material from the shaft but in- 
creases the compressive stress relative to the 
shear stress. 


Good practice often will use two or more keys 
rather than one, for two reasons: first, to secure 
a better stress distribution; second, to reduce the 
size of key and thus conserve the strength of the 
shaft. 


The distribution of the load carried by a key 
is dependent on the dimensions used, and in any 
event the length will be one of those dimensions; 
therefore, by increasing the length of the key the 
cross-sectional area may be reduced. 


Investigates Antifriction Bearings 


Investigation of the possibilities and limitations 
of heavy-duty antifriction. bearings on rolling 
mills will be made by a committee of the Ameri- 
can Society of Mechanical Engineers assigned 
to this department. A fellowship at the Carnegie 
Institute of Technology has made this work possi- 
ble. Field tests will be made by the fellow, the 
reports of which will then be correlated and ana- 
lyzed. 
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Design of ‘Textile Machinery 
Shows Marked Progress 


EVELOPMENT of improved machinery and 
D employment of better manufacturing meth- 

ods are playing a major part in the recov- 
ery of the textile industry. That designers of 
textile machinery are beginning to realize this 
fact and are awaking to the new opportunities 
thus afforded them is apparent from the report 
of progress in the textile industry, presented by 
the textile division of the American Society of 
Mechanical Engineers at the recent annual meet- 


because of the tendency of yarn to become tight 
where the effective diameter of the bobbins was 
small, and loose where this diameter was large. 
Variable speed permits greater production per 
spindle, as the maximum speed of the spindle is 
no longer determined by a condition which exists 
for only a fractional part of the working cycle. 

Variable speed has been accomplished generally 
by the use of variable-speed motors directly con- 
nected to the individual frames without clutches. 


ing which was held in New York. 

In the efforts of the machinery 
manufacturers to obtain improved 
machine operation, there has been 
a search for improved materials of 
construction, the report indicates. 
Some of the newer materials such 
as those embodying artificial resins 
of the nature of bakelite have been 
introduced, and these have found 
spools, 
In rayon manufac- 
ture, alloy metals have to a con- 
replaced glass 


their place 
pickers, ete. 


in bobbins, 


siderable extent 
where acid-resisting qualities 
were required. 

Marked increase in the 
output of rayon is in itself 
worthy of note, this output 
being estimated at close to 
400,000,000 pounds for 1929. 
Much of the machinery used 
previously on other fibers 
is being converted to the use 
of rayon, while at the same 
time new machinery is being 
designed for its special use. 

Perhaps the outstanding 
development in spinning is 
the application of variable 
speed to the spindles. This 
permits giving more equal 
tension to the yarn through- 
out the spinning cycle. Un- 
equal tension was the result 
with constant-speed spindles 
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NDICATIVE of the trend in pres- 

ent day manufacturing methods 
is the use of range or in-train drives 
in finishing plants in the textile in- 
dustry. Such developments are in- 
teresting not only to textile ma- 
chinery designers but to those en- 
gaged in many other branches of 
the profession; they exemplify the 
trend toward increased adoption of 
the “continuous operation” method 
of manufacture, with resultant elimi- 
nation of storage, idle time, and 
handling between machines. In the 
accompanying article this and other 
important phases of progress in the 
textile industry are touched upon. 
The article is based largely upon 
the opinions expressed in papers and 
discussions at the recent meeting of 
the textile division of the American 
Society of Mechanical Engineers. 


The automatic loom has been im- 
proved by heavier construction and 
by using antifriction bearings for 
the main journals. 
more attention has been paid to 
the kinematics of design, resulting 
in harness motion of smoother ac- 
celeration and head motion freer 
of variation caused by the picker 
action. The result is a loom which 
runs with less vibration and con- 
sequently at a higher speed than 
heretofore 
practical in the industry. 


In addition, 


has been considered 
Out of the electric stop 
motion now in use has grown 
complete electrical’ control 
of the loom. This is accom- 
plished by equipping the 
loom with an _é individual 
motor of the double squirrel- 
cage type, which is capable 
of giving a high starting 
torque when thrown directly 
across the line. This permits 
a push-button control of the 
motor with resulting facility 
of starting and stopping the 
loom from any working posi- 
tion taken by the weaver, 
which is an obvious advan- 
tage. : 
Marked progress is de- 
veloping in the _ direction 
of grouping finishing machin- 
ery in series or ranges. This 
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was exemplified in a paper presented at the same 
meeting, by W. S. Brown, of F. P. Sheldon & Son, 
Providence, R. I., who defined range drives as the 
successive processing of goods without interme- 
diate handling through separate machines ar- 
ranged in series, or “intrain,” as against the older 
method of operating individual processes singly. 
The older methods involve intermediate handling, 
consisting of packaging, transportation, and 
storage between machines. 


Some of the forms of mechanical range drives 
are not new, for instance the old rope soaper 
ranges. Undoubtedly, Mr. Brown explained, new 
combinations, more frequent combinations, and 
larger groups of machine are now being put into 
ranges than formerly, and the practice generally 
is recognized as good. In part, this is due to, 
and also has been the cause of refinements in the 
development of automatic speed-control equip- 
ment. The question now is how much equipment 
to place in range, the number of machines being 
limited by economics rather than by mechanics. 


A range drive includes two or more separately 
driven units or machines. These separate drives 
are arranged with inter-control so designed as to 
insure the proper degree of synchronism under 


Fig. 1—Installation of dancer roll on finishing 
range, showing: A, dancer rheostat; B, dancer 
roll; C, slot in which dancer roll travels 
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changing over-all speeds and other varying con- 
ditions. Range drives may be divided into three 
classes according to the method adopted for driv- 
ing the individual units or groups. 


Class 1, Adjustable Speed Motors 


These are synchronized by rheostatic control 
for direct-current motors, and usually by brush- 
shifting elements for alternating-current motors. 
Synchronizing in some instances.is accomplished 
manually, but usually is most satisfactorily per- 
formed by automatic actuation through a ‘‘dancer 
roll” or other mechanism. 


A dancer roll, as shown in Fig. 1, consists of 
an idler roll floating upon a fold of cloth as the 
latter passes from one machine to another. The 
vertical movement of this roll is dependent upon 
the variation in accumulated slackness of the 
cloth, and is communicated to and operates on 
the motor control device. This type of control 
can be made sufficiently sensitive to act over 
short distances of roll travel, especially if the con- 
trol device is of the vernier type, superimposed 
upon a main regulating device which controls the 
range as a whole. 


Direct current adjustable speed ranges are of 
two types: (A) Constant voltage, using specially 
designed but now standard motors, with field and 
armature control, and (£8) multi-voltage, includ- 
ing the Ward Leonard with standard motors. The 
former or direct current variable speed equipment 
of the constant voltage type is highly developed 
and thoroughly reliable. A typical example of 
this system of range-control equipment follows: 


(1) Control from one central push-button sta- 
tion providing the function of “Inching,” “Run” 
(fast or slow), and “Stop.” 


(2) Predetermined speed setting, without nec- 
essity of adjusting main rheostat each time, when 
starting. 


(3) Automatic time or current-limit accelera- 
tion. 

(4) Dynamic breaking for quick stopping elec- 
trically. 

(5) Interlocked field rheostats for full-field 
starting. 

(6) Emergency “Stop” and “Lock-safe’’ push 


buttons located where required. 


A further recent and comparatively expensive 
development for automatic control without the 
use of dancer rolls is known as the differential 
regulatory or rotary field rheostat. This has 
been used in paper mill ranges and for pile fabric 
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which latter would be damaged by dancer rolls. 
It consists of a continuously adjustable rotary 
field rheostat driven by a synchronous motor, and 
mechanically operated by the differential move- 
ment of.:a screw and nut, both of which operate 
continuously in the same direction, the nut form- 
ing a part of the rheostat.cylinder, and the screw 
being driven directly from the section motor. 


Class 2, Constant-Speed Shafts 


With machines or groups driven from constant 
speed sources, it makes no difference whether 
these sources are mechanically driven or motor 
driven shafts. In either event, the individual 
groups may be synchronized by means of me- 
chanical speed changers based on various princi- 
ples, including the use of such well-known devices 
as expanding pulleys, cone pulleys, variators, and 
more recently the fluid motor known otherwise 
as the “oil gear” or “hydraulic variable speed 
transmission.” 


At the present time the mechanical variator is 
quite extensively used for converting constant 
speed to adjustable speed. It operates on the 
principle of varying pulley diameters, and was 
first developed for manual control only. It is a 
competitive device, now highly developed, and 
used in range drives for the automatic synchron- 
ization of various groups. This is accomplished 
usually through the familiar medium of a dancer 
roll which operates on the variator directly and 
mechanically, or which, instead, may actuate the 
variator through a reversible pilot motor. 


Class 3, Adjustable Speed Steam Engines 


Small adjustable speed steam engines in range 
seem to be infrequently used on account, no doubt, 
of trouble from oil, dirt, etc. Speed control and 
synchronizing may be accomplished, however, by 
manual or automatic control of steam supply 
through the medium of a dancer roll, as for other 
types of adjustable speed equipment. 


The successful operation of finishing machinery 
in range is dependent upon the attainment of 
various advantages, and the relative importance 
of these items varies widely, according to special 
operating conditions at different plants and the 
goods being processed. Each case must be ana- 
lyzed carefully, and the various factors given their 
proper weight in the total perspective. Often it 
is possible to utilize much present plant equip- 
ment in re-organized range drives, with little 
additional machinery. 


Some possible advantages of range drives are: 
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Fig. 2—Drawing of dancer roll mechanism, in 
mercerizing process, showing balance weights 


(1) Reduction in or elimination of several “‘in- 
between’’ losses. 


(2) 
(3) 
(4) 
(5) 

There are-also inherent disadvantages in range 
drives which must be overcome as far as possible 
in order to obtain maximum economy. These, too, 
vary in number and importance, arid should be the 


Improved uniformity and quality of product. 
Saving in power and maintenance expense. 
Saving in executive and office work. 


Increased production. 


subject of thorough investigation for each indi- 


vidual case. 


(1) The present market tendency toward a 
multiplicity of small lots and varied styles, and 
the demand for samples. 


(2) Range speeds are limited to that of the 
slowest member. 


Some of the disadvantages are: 


(3) Breakdowns tie up production. 


(4) Additional building construction may be 
necessary. 


(5) 
(6) 


Operating losses due to cloth damage. 


Somewhat greater initial machine expense. 
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Totten IP, Hlerdlecleer 


Part V 


Duties of Patent Section—Numbering Machines, Drawings and Parts— 
Clerical Work—Delay Reports—Information Requests 


N NO phase of modern indus- 

trialism can there be found 

greater justification of the 
age old adage that “foresight is 
better than hindsight,” than in 
the matter of patents. Evolved 
as an aid and a bulwark of strength to inventive 
endeavor, the patent may often prove a boom- 
erang, and become the means of destroying the 
structure it has been designed to build up. With 
full confidence in the strength of his patent, a 
manufacturer may well be tempted to put all his 
eggs in one basket, only to find that a single 
weak clause, ambiguous phrase, or improperly de- 
tailed drawing, may be the means of destroying 
his entire basket with one single legal blow. 

This may sound like a 
gloomy dirge anent pat- 
ents, but too many 
seemingly prosperous 
and well-equipped ships 
of industry have come to 
grief on the _ hidden 
rocks of patent litiga- 
tion, not to sound a 
warning in advance. Far 
too much research effort 
has been expended try- 


city. 
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ITAL to the successful functioning of an 

engineering department is a competent 
patent section. It can render numerous serv- 
ices, apart from thorough protection of new 
designs, along the lines of research, patent 
recommendations and in a consulting capa- 
Mr. Hardecker, in the accompanying 
article, discusses fully the value of such a sec- 
tion and its economical operation. Numbering 
systems for machines, etc., also are dealt with. 


ing to develop a patentable invention that already 
exists in another industry, far too many con- 
cerns have strayed in their development from 
their original patent only to find that their very 


security has led them astray into infringements 


on other patents, not to warrant a note of cau- 
tion. The sense of security implied by a patent 
may cause a concern to handle the details so 
secretly that the patent itself may be declared 
invalid for lack of such clear disclosure that the 
public may at the expiration of the patent have 
a full and workable use of the invention. 


Expert Presentation Is Essential 


As in all matters based on legal procedure, it 
is not so much a matter of inherent strength or 
value in the _ patented 
idea, as it is a matter of 
how well the case is pre- 
sented. Patent law and 
procedure are not simple 
details to be handled by 
the layman. The fu- 
ture value of a patent 
may be entirely depend- 
ent on how well the 
basic claims are pre- 
sented, which is a mat- 
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ter for consideration and ingenious handling. 


It is incumbent, therefore, upon any concern 
the success of which is dependent upon patents, 
or which contemplates engaging in work where 
patents are essential for protection, to organize 
a patent section in their engineering department. 
This is an investment which will tend to decrease 
production costs and stifle competition. If the 
organization is not large enough to warrant such 
a specialized section, it should arrange for a con- 
sulting patent counsel. This should be on a 
regular retainer basis, as the patent counsel 
should be familiar, through extended association, 
with the particular business in order to render 
the maximum of valuable service. 


The patent section is assuming an increasing 
importance in machine design activity. It renders 
not only the detail service incidental to preparing 
proper drawings and presenting strong claims, 
but it also renders a frequently greater and more 
important service when the job is in its pre- 
liminary stages on the drafting board. It does 
this through its searches of patent files, to dis- 
cover exactly what previously has been done 
along the proposed line. There is no point in 
blazing out a new trail when a good road al- 
ready lies parallel just over the hill. Today, 
much of progress in any machine industry lies 
in adapting and adopting the pioneering devel- 
opments of what have hitherto been regarded as 
unrelated industries. It has not been unknown 
for a manufacturer to spend tens of thousands 
of dollars on a research development, only to find 
that he has arrived at a solution essentially the 
same as one patented years previously in another 
industry. Such incidents it is the function of 
the patent section to prevent. 


Profitable Investment Can Be Assured 


The costs of patent sections and patent activi- 
ties can be kept down to the point where they 
represent a profitable investment, by making 
proper and full use of the specialized knowledge 
centered therein. On every new engineering de- 
velopment, whether in product, material or proc- 
ess, they should be consulted at its inception. 
Their consulting engineering service should not 
so much take the lines of that of a design con- 
sultant, although their experience may at times 
well qualify them for this, but rather it should 
be as a check and a source of information as to 
what already has been accomplished and made 
available along similar lines. In addition to their 
knowledge of patent law and procedure, they can 
also render a signal service in recommendations 
as to what phase of a new development is best 
patented—whether the product itself, the proc- 
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Fig. 1—Type of job card for recording drafts- 
men’s time on individual drawings 


ess machinery, the material composition or the 
design form. 


The fostering of invention is contingent to a 
great extent upon the incentive offered designers. 
That there should be some form of this seems 
to be an agreed precept, but due to the many 
ramifications of the problem, no generalized so- 
lution can be offered in a necessarily brief dis- 
cussion. To a great extent this should be de- 
pendent upon whether the patent resulted from 
work specifically assigned the inventor as a 
part of his regular duty, whether it resulted in- 
directly from this employment, or whether it lay 
in some field entirely foreign to his regular duties. 


Employer Is Entitled to Protection 


As the inventor appears entitled to some rea- 
sonable reward for his patent, so too, the em- 
ployer appears entitled to some form of protection 
in the relationship. An employment contract 
with regard to inventions is as desirable as fire 
insurance. In order to make signatures most 
readily obtainable without dissent, every em- 
ploye, from office boy to president should be 
a signator. While many of the people so signing 
would be unlikely to be inventors, there is a 
certain democracy in including everyone. 


The systems used for numbering machines, 


REPORT of DELAY 
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Subject: Delay in work 


Pe 'S Work on the above J. 0. No. has been delayed for reasons as noted below. 
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Fig. 2—Form used for reporting delays and speci- 
fying revised schedule dates 
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drawings, patterns and parts used in industry are 
legion. Many of these are complex, and while 
based on logical premises at the time of their 
installation, when they appear feasible and in- 
formative, they soon lose their original signifi- 
cance and become merely traditional due to the 
ramifications of design and the introduction of 
entirely unrelated products into the output of 
the organization. ‘The extreme flexibility desir- 
able in modern industry, due to constantly 
changing products, can only be attained by a 
system that is extreme simplicity itself. There 
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Fig. 3—Engineering information request 
form used by inspection department 


is no one system that is best for all uses, and 
in the discussion that follows, the object is 
not to offer a universal solution, but to point 
out the underlying principles and desirable fea- 
tures of a proper system. 


Should Carry Model and Serial Number 


The machine itself should bear a model and a 
serial number. Where the model types are few, 
this model number readily may become a name, 
otherwise it may be any reasonable combination 
of numbers and letters. Relationship between 
the particular model in question with preceding 
’ and future models of similar character may be 
indicated by using names beginning or ending 
with the same letter in a given series of models, 
or by a number or letter in a certain position in 
the model number. The model number also may 
be expanded to indicate by the position of num- 
bers or letters, whether the machine has been 
modified or has certain attachments with it that 
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will permit its application to certain special pur- 
poses, or that it has been modified to comply 
with local conditions in certain countries. The 
serial number is highly desirable for identification 
purposes, and particularly with respect to replace- 
ment parts where the machine is constantly un- 
dergoing minor improvements, so that the exact 
status of any machine in the field readily may be 
known. This, of course, assumes the proper 
keeping of records as to which serial number of 
machine changes become effective on. 


Care Essential in Numbering Drawings 


While for numbering drawings there have been 
many elaborate schemes evolved for keying the 
number, so that the represented part and its 
location and function in the machine might be 
recognized solely by its drawing number, such 
schemes invariably have destroyed themselves 
due to the changes in fundamental design prac- 
tice and the introduction of unrelated products 
into the organization’s output. Where such 
schemes have survived through sheer inertia, 
the time lost in debates as to the proper alloca- 
tion of numbers to certain parts, would have 
caused the original proponents of the scheme to 
question its proposal if they could have antici- 
pated the resultant situation in all its aspects. 


For general all around utility, a straight serial 
numbering system for drawings usually is best. 
Where standard sizes of drawing sheets have 
been adopted in accordance with the filing equip- 
ment available, it is permissible to key in the 
size of sheet with the first figure in a drawing 
serial number. Thus the number of the smallest 
size sheet would always begin with a 1, followed 
by the serial number, the next size sheet would 
begin with a 2, etc. Purely experimental sketch 
drawings may at times be advantageously num- 
bered with an identifying number, such as O, 
preceding the regular number, to indicate their 
character. In certain industries, a manufacturer 
may find it highly desirable to introduce an iden- 
tifying letter into his serial number, so _ that 
the drawing numbers generally may be identified 
as his, particularly when customers, jobbers, etc., 
refer only to number in their correspondence. 


Basic Drawing Number for Each Sheet 


Assuming the fundamental drawing numbering 
scheme to be established, there are a few rules 
the observation of which will aid greatly in their 
utility after application . Any given size drawing 
sheet should bear only one basic drawing num- 
ber. All parts detailed on that sheet should be 
dash numbers of the drawing number, which 
automatically become the part numbers of the 
pieces. Parts used in more than one assembly, 
are best detailed independently on smaller size 
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sheets, so that it is not necessary to issue a large 
assembly drawing to the shop for the manufac- 
ture of a single dash-numbered piece shown on 
it. Once assigned a part number, a given piece 
should always be referred to by that number, 
and never redetailed under another number. 
Simple and obvious as this may seem, duplica- 
tion of this kind has been only too frequent. 


On tabulated drawings, which are generally 
standards subject to frequent use, it is often pos- 
sible to key the dash number with the variable. 
For example, on a drawing of a given size bolt 
varying in length by increments of an eighth 
inch, the dash number may correspond to the 
length in eighths of an inch, i. e. dash 12 is one 
inch long, dash 17 one and five-eighths inches 
long, etc. While in some instances there may be 
advantages in reserving blocks of drawing num- 
bers for specific purposes, it is generally advis- 
able to use them serially 
as requested regardless 
of the job they are re- 
quired for. Numbers are 
cheap, and a great deal 
of future trouble can be 
avoided by the simple 
rule of never permitting 
their re-use under any 
circumstances. Where 
drawings are issued in 
sets, they are best bound 
serially, and in no case 
should more than one 
drawing appear on a single blue printed sheet. 


Same Detail Used in Different Places 


Templates are usually best identified by their 
part number. Patterns, dies, etc. also may be so 
identified, but in this case there may be ad- 
vantages to a separate numbering scheme, inas- 
much as the same die or pattern may be used 
for several different related parts, differing only 
in modifications made after the initial opera- 
tion. In such instances, the numbering scheme 
should be such as to avoid all possible confusion 
with the part numbering system, and of such a 
character as to group all similar dies, patterns, 
etc. together for reference purposes, and to 
avoid the manufacture of new ones where suit- 
able ones already exist. In such cases, it is also 
highly desirable to tie in the pattern or die num- 
ber by reference on the part drawing itself. 


The multiplicity of numbering schemes is in it- 
self not: necessarily a hardship, as in an organ- 
ization manufacturing to many outside firm’s 
drawings, the very character of the number may 
serve as its identification. In general though, 
where foreign drawings are used directly for 
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Fig. 4—Special keyboard for typewriter used 
in engineering department. 
for mathematical symbols 


manufacturing, it is best to make the firm’s 
name or an abbreviation of it a part of the draw- 
ing number in all manufacturing orders, cor- 
respondence, etc., to avoid possible error. 


Using Stenographical Help Efficiently 


Entirely apart from the proper keeping of 
drawing records, there is a certain amount of 
clerical and stenographic work in a design division. 
While true organization, as a whole, may use 
a central stenographic section, it is best to have 
a special stenographer, or group of stenographers 
for design department work, due to the highly 
technical nature of the correspondence and the 
need for extreme accuracy. It may be advan- 
tageous to have a long carriage typewriter in the 
department for special charts, reports, etc., as 
well as a special typewriter with the mathe- 
matical characters customarily used in the indus- 
try added to its special 
keyboard as indicated in 
Fig. 4. While for pur- 
poses of handling visi- 
tors, answering phone 
calls, etc., it may be ad- 
visable to locate these 
stenographers at strate- 
gical points in the design 
department, they should 
in no sense function as 
private secretaries exclu- 
sively, but should be 
available for assignment 
of work by the head of the clerical record section. 
In this way a proper balance of work can be main- 
tained through distribution, whereas otherwise cer- 
tain stenographers would be overloaded while oth- 
ers would have comparatively little to do at times. 


In addition to the work of the schedule clerk 
in making schedules, following up orders, etc., 
referred to in a previous article of this series, 
there are certain other functions concerned with 
the operation of the design department in which 
the schedule clerk would function. All division 
personnel whose time is not charged to general 
supervisory or other general duties, should pre- 
pare daily time cards, usually in a manner sim- 
ilar to that prevalent in the shops, using the 
same form if possible. In addition to giving the 
model and name of the drawing they are work- 
ing on, these cards should bear a general designa- 
tion identifiable in terms of the schedule chart. 


Schedule Cards Are Recorded 


The schedule clerk then checks off corre- 
sponding day and job on the schedule chart as 
these cards are turned in, using a black check for 
the drafting time and a red check for checking 


Note the keys 
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time. An “a” indicates absence of. the man, 


and a blank space that he has been temporarily 


assigned to another job. Proper observation of 
these records will show the progress of a job, 
and whether it is destined ultimately to fall be- 
hind completion dates well in advance of that 
possible occurance. After entries have been 
made the schedule clerk forwards the time cards 
to the accounting department. | 

In certain large organizations handling a mul- 
tiplicity of work, it may be deemed advisable to 
keep even a closer check on the individual drafts- 
men. In such cases a job card, as shown in Fig. 
1, may be preferred for each drawing or lay- 
out, and follow the drawing through to issue. 
While these are prepared and kept up by the 
drafting personnel, the schedule clerk should be 
responsible for checking them and seeing that 
they are properly executed. These job cards bear 
the title and number of the drawing to which 
they refer, and one of their functions is to serve 
as an instruction card for the 
draftsman, information in desig- 
nated spaces on the reverse side 
being the general instructions the 
draftsman gets from the _ squad 
leader. Job cards give information 
relative to the time spent on draft- 
ing, checking, correcting after checking and re- 
checking. They also indicate the scope of, and 
the responsibility for all lost time, either holdups 
or revisions, caused by absence, customer’s 
changes, project engineer’s changes, drafting 
errors, reassignments, etc. : 


Delay Report Should Be Prepared 


If, after due anticipatory notification from the 
schedule clerk, the chief draftsman cannot re- 
arrange his schedules so as to meet a scheduled 
completion date for a design, the schedule clerk 
should prepare at his direction a delay report, 
similar in form to that shown in Fig. 2. The 
delay report should quote the original scheduled 
date as well as the new date established, and 
great care should be taken that the new date 
established is one that can be met. Such delays 
of course are not official until accepted by the 
general management, which may wish to complete 
the design in question on time at the expense of 
some other project. Another useful form in cer- 
tain types of organizations, with which the sched- 
ule clerk is only primarily concerned in follow- 
ing them up and seeing that they are answered 
promptly, is an engineering information request 
form as shown in Fig. 8. This is used by the in- 
spection department in procuring engineering in- 
formation in the shops on parts or sub-assemblies 
falling under the following headings :— 
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a 
of 


(a) Parts or sub-assemblies manufactured in 
accordance with detail drawings or speci- 
fications that will not fit on assembly. 


(b) Parts or sub-assemblies manufactured in 

accordance with detail drawings or speci- 
fications that are believed to be weak in 
construction. 


(c) Parts or sub-assemblies manufactured in 
accordance with detail drawings or specifi- 
cations that will not function in accordance 
with general specifications. 


(d 


~~ 


Discrepancies in drawings and_specifica- 
tions. 


(e) Changes in existing process specifications 
to expedite the manufacture of parts in 
accordance with practical shop methods. | 

In case of material falling under the headings 

(a), (b) and (c) the inspector tags the part with 
a rejection tag and forwards the engineering in- 
formation request form. In case (d) he also 
forwards this form. In cases where 
the shop superintendent desires a 
- change in process specifications, in 
order to meet shop practices and to 
expedite production, he will request 
the inspector to forward this form. 
Such requests should be regarded 
as urgent in the design department and conse- 
quently should be acted on accordingly. 


Standardization in Drawing Room 
Practice is Progressing 


While no meetings of the American Society of 
Mechanical Engineers’ -sectional committee on 
drawings and drafting room practice were held 
during the past year, members of subcommittees 
were active. 


The committee which prepared a redraft of 
the section on means for indicating methods 
has this literature in the course of preparation 
for general distribution. Material covering 
each of the sections on specifications for paper 
and cloth, lettering, and graphic symbols, is in 
the hands of the corresponding subcommittees 
for consideration. 


Subcommittee No. 5 on line work is modifying 
and extending its preliminary report. 


A new wall chart published by the Diamond 
Chain & Mfg. Co., Indianapolis, gives information 
necessary for the selection of proper chain lengths 
for any application. Size, weight, tensile strength, 
speed, rated horsepowers and loads in pounds 
are given, with corresponding information on 
sprockets to fit various sizes of chain. 
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Developments in Machine Parts Are 
Reflected at Exposition 


ANY members of the design profession at- 

tended the eighth annual exposition of 

power and mechanical engineering at 
Grand Central palace, New York, Dec. 2-7, and 
nearly every state and foreign country was rep- 
resented among the exhibitors as well as among 
the visitors. Prominent universities took advan- 
tage of the exhibit as an educational feature and 
representative groups from nearly 50 universi- 
ties and technical schools attended. 

Study of the numerous booths in which trans- 
mission equipment and machine parts were dis- 
played revealed many interesting features. With 
the advent of direct-connected motors it might be 
thought that interest would lag to some extent in 
such items as belts and speed reducers. That 
such is not the case, however, was borne out by 
the number of visitors to these booths. 

Exhibitors who were able to demonstrate their 
products under operating conditions were called on 
to handle a continuous flow of inquiries. Instances 
of this interest in mechanical movement could be 
found in large measure at the booths of driving 
chain manufacturers. Two companies showed by 
means of clever devices an apparent slowing down 
of the speed of operation of mounted silent chain 
drives, thus demonstrating the actual engagement 
of the chains with the wheel teeth. 


Operating Units Attract Attention 


An exhibit which attracted considerable atten- 
tion was a speed reduction unit designed prima- 
Action of an oil 


rily for the textile industry. 
slinger for lubricating 
the gears not actually 
running in the oil bath 
could be studied through 
a circular glass cover as 
well asthe property of 
the slinger in throwing 
oil away from the lower 
bearing through which 
otherwise there would 
be a tendency for leak- 
age. All gears in the 
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box were of the helical type. Another feature 
was the circular construction permitting adjusta- 
bility of the height of the input spindle to line up 
with the spindles of motors of varying spindle 
heights. More than a dozen manufacturers of 
gear reducing units were represented at the show, 
giving an indication of the importance which at- 
taches to this type of equipment. 

Standardized gears were shown, as was a type 
of gear about which little has been heard in this 
country before. This is a spiral gear made in the 
smaller sizes, the teeth of which are finished by 
a special grinding process. 


Numerous Lubrication Systems Shown 


Lubrication devices and systems were well rep- 
resented. One company showed its pneumatic- 
electric system under running conditions, demon- 
strating the feed control by which it is possible to 
furnish lubrication to bearings at intervals of 
five minutes or 24 hours. 

To demonstrate the properties of its fan-cooled 
motors, a unit of this type was shown running 
under a glass case in an atmosphere laden with 
powdered chalk. 

As indicating the trend toward increased use of 
line-start motors, the electrical equipment manu- 
facturers featured across-the-line automatic 
starters among their line of control apparatus. 
One company also demonstrated a relay so sensi- 
tive that the electrical energy radiating from a 
human hand would start three motor-driven pro- 
pellers in a small airplane suspended from a 
beam in the booth. 

Designers who were 
especially interested in 
automatic _ stokers, 
pumps, water softeners, 
pulverizing units, ash 
removal systems, found 
much of interest in the 
developments’ displayed 
in the booths of manu- 
facturers of this equip- 
ment. 


Al 


Shock Absorber Strut Embodies 
New Ideas in Design 


UMEROUS contributions have been made 

by the airplane industry to contemporary 

design in related fields of endeavor. In 
fact, many of the materials and principles evolved 
in aeronautical development have found their 
counterpart in other industries, often far removed 
from the field of aeronautics. In the new Edge- 
water shock absorber strut there is to be found 
not only an eminently satisfactory solution of a 
fundamental aeronautical design problem, but 
the employment of a principle that is of interest 
to all designers. 


The oleo type of landing gear, which depends on 
the flow of oil past a small orifice for shock 
absorbing effect, long has been the most satis- 
factory principle for meeting the landing prob- 
lems of heavier-than-air craft. The unsolved 
problem in the past has been to get proper spring 
action for taxiing, combined with effective oleo 
cushioning for landing, without too great 
bulk and weight. After years of experimentation 
with various types of oleo-gears the report of 
the U. S. Army Flying Field at Dayton, Ohio, 
summed up the situation as follows: ‘‘Some types 
of gears have proved to be too complicated, 
troublesome and costly to maintain, some too 
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heavy and ill adapted to good streamlining, others 
of the coil spring type were too stiff in action, 
imposing too much strain and recoil on the fusel- 
age, and still others of late design have the serious 
fault of failing to return to the “‘charged”’ position 
after the plane has left the ground. 


New Strut Has Combined Advantages 
In the design of the Edgewater ring spring 


strut these important factors have been taken into 


consideration. The strut which is shown in sec- 
tion in Fig. 1, combines all the advantages of the 
oleo strut with none of the disadvantages of for- 
mer types of landing gears such as the oleo- 
pneumatic gear with its complicated design and 
high maintenance cost, the heavy cumbersome 
oleo-rubber gear and the oleo coil spring gear 
with its low spring capacity and high recoil 
action. The new strut provides not only a smooth, 
cushioned action to the shocks of landing, but 
also the proper spring action for taxiing with- 
out undue recoil or strain on the fuselage. 


The strut is designed to take up part of its 
travel against oleo and the remainder against 
the new ring spring, shown in. section in Fig. 8, 
which takes the place of air, rubber or coil 


3_Oleo 


ree Spring 


-— |57 Free Length of Ring Spring = 


ae A eee Oe a aS ee -=wa~ ee <t 


Oil Level —. 


6 Total. travel 
‘i \ 


| 
we 


, 
| 
| 


ete ‘ . Sa Shee ater) Aas 


| 


\332' Le it aed £8 3 Fully Compressed 
| eta lx /2 Za"Solid Lengthof Ring > 


Fig. 1—Airplane shock absorbing strut in extended and compressed positions. Total length of travel 
is six inches, divided between spring action and oil pressure 
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springs. This spring consists of a number of 
outer and inner solid rings, alternately spaced. 
For a spring having a diameter of 2 inches, the 
rings are about % -inch wide and have a wall 
thickness of about 14-inch for the outer rings 
and 1/16-inch for the inner. Each ring is co- 
acting with adjacent ones along conical faces, the 
outer surfaces of the inner rings and the inner 
surfaces of the outer rings being beveled in such 
a way that when the spring is in compression, 
the inner rings are wedged inside the others. The 
angle of the bevel is such that when the load 
is removed, the rings slip into their original 
positions. 

The result is, when pressure is applied to 
either end of the spring, the rings telescope into 
each other in such a way that the outer rings 
expand and the inner rings contract. The fol- 
lowing are a few features of the ring spring: 


1. It is one-third the weight of a coiled spring 


Fig. 2—Ring spring struts installed on a plane 


having an equivalent capacity and travel. 

2. It dissipates two-thirds of the energy put 
into it, and therefore, has little recoil. 

38. It is very compact. 

4. Its deflection equals 20 per cent of its free 
length. 

The initial landing impact of the plane is thor- 


oughly absorbed on a cushion of oleo plus the 
resistance of the ring spring. The first impact 
occurring just as the wheels are touching the 
ground, is taken with the spring interposed be- 
tween the plane and the oleo. As the plane settles 
down in taxiing, the spring again comes into 
action and affords protection to the plane against 
the irregularities of the flying field, with full 
travel available with effectively dampened recoil. 


Simplicity Characterizes Design of Strut 


Design of the strut is simplicity itself, con- 
sisting essentially of two telescoping tubes, an 
orifice and a ring spring. Since there are no 
packing glands, there is no gland friction to pre- 
vent the struts from returning to their fully 
extended position while the plane is in the air, 
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Top or Bottom Ring 


Outer Ring 


Inner Ring 


Fig. 3—Sections of inner and outer rings. 
Under compression the outer rings expand 
and the inner contract 


removing a dangerous landing possibility. Oil 
leakage is reduced to a minimum due to the 
fact that the oil never gets above the test plug 
in the center, which is actually lower than the 
top of the tube. Briefly the strut is a simple 
mechanism which does not require any mainte- 
nance attention except a check of the oil level 
at ninety-day intervals. 


In conclusion, this strut is of interest to aero- 
nautical designers for the practical worked out 
solution it presents of a long time major prob- 
lem. To designers in general it is significant as a 
whole, because of its new ring spring, and because 
it illustrates the basic advantage in machine 
design of utilizing the proven phases of accepted 
and demonstrated design and adding to it only 
such new features as are necessary to overcome 
previously unsurmounted difficulties. 


Machine Design Offers Bound Volumes 


Those readers and others who wish to obtain 
complete bound copies of Volume 1 of MACHINE 
DESIGN should notify the publishes at an early 
date. Included in the bound volume are the first 
four issues and a comprehensive index to con- 
tents. The volume is tastefully bound in black 
and red leather, imprinted in gold. A _ limited 
supply is available at $6 each plus postage, or $5 
if the four issues are furnished by the reader. 


The index to this volume, comprising the Sep- 
tember, October, November and December, 1929, 
issues, appears on pages 67 to 70 inclusive, of the 
present issue. It also is available separately, in 
the form of a folder, and will be supplied free 
of charge to subscribers upon request. 
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PROFESSIONAL VIEWPOINTS 


Publication of letters does not necessarily imply that MACHINE DESIGN supports the views expressed 


| Comments from Our Readers. Machine Design 
Will Pay for Letters Suitable for Publication 


Can Design Work Be Scheduled? 
To the Editor: 


In your October, 1929 issue, there is a dis- 
course on a phase of scheduling dealing directly 
with designing layout, detailing, checking, ete. 
We agree with everything in this particular ar- 
ticle with the exception of the author’s state- 
ment that even designing can be done according 
to a prearranged schedule. 


Our engineering department is very large and 
we are constantly designing new planes and re- 
vising existing models, practically all our work 
dealing with military ships. We therefore have 
a tremendous amount of experience in designing. 
Still we find it impossible to schedule designing. 
Nor do we understand how it can be done. 


Designing is creative or inventive work. Every 
major unit to be designed needs to have a good 
deal of time spent in thought, study, research, 
figuring, etc. Then, it must be revamped, wash- 
ing out the bugs and making improvements as 
suggested by both theory and shop practice. 
Finally it is ready for detailing. But the very 
nature of the work itself eliminates the possibili- 
ties of setting a timed schedule as a control. — 


We would like to hear from other readers, both 
thoughts and experiences along this line. 


ees closing, we wish to express our appreciation 
for your publication. We look forward to each 
succeeding issue with great interest. 


—H. C. GOETZ, JR., 
Santa Monica, Calif. 


Should Blueprints Be Furnished? 


To the Editor: 


How often do we write to machine builders for 
a blueprint of some particular part on a machine 
that we have recently purchased from them, and 
they come back with a reply in which we are 
advised that they do not allow blueprints of their 
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machines or parts thereof to leave their plant; 
however, if we would advise them as to just 
what we are trying to do with this particular 
machine, they perhaps could be of service. 

It then becomes necessary, in order to keep 
the development of some special tool or mechan- 
ism from a competitor, until we at least get it 
in production, to pull the machine from the pro- 
duction line and send it to the engineering depart- 
ment, where it is dismantled and completely de- 
tailed for future reference. 

For seventeen years I have been connected with 
the machinery and tool industry and on several 
occasions I have seen this emergency arise and 
culminate in a like manner. There are a number 
of progressive machine builders who aim to co- 
operate with the trade and with whom it is a 
pleasure to associate in business, whereas on the 


_other hand there are a few who, as a result of 


such tactics as I have illustrated, are laying dor- 
mant or are passing. 

The real secret in the phenomenal stride of the 
automotive industries has been co-operative re- 
search, design and management. In no case does 
any one company owe its success to the monopoly 
of product, through some basic patent, which is 
the aim of the companies adhering to such pro- 
cedure as outlined. As a machine designing engi- 
neer, I have yet to see the first machine patent 
that affords a monopoly, the nearest approach to 
which was the internal combustion engine; this, 
however, after considerable litigation, went the 
way of its predecessors. 

When a company develops a new machine and 
wishes to monopolize the market, there is only 
one possible recourse, and that is, not to sell 
the machine but to sell the work or the product 
that the machine produces. 

The minute the machine is thrown on the mar- 
ket it is obvious that its construction no longer 
can be kept a secret, and whether making, using, 
or selling a particular thing infringes some pat- 
ent claims, is always a question. Sometimes it can 
be decided by applying a rule of law, and some- 
times only by common sense. Where your patent 
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covers a machine or method of manufacture, the 
question of whether or not another machine or 
manufacture produces the same results is not 
the thing which determines infringement. The 
results may be identical, but the means for pro- 
ducing them quite different, consequently, anybody 
may produce the same result without infringing 
the patent if he uses substantially different means. 


There is no incentive of course to develop a 
new machine in which a different means is em- 
ployed to accomplish the same results, when the 
machine manufacturer co-operates with the trade. 
But when he refuses to send out blueprints of 
his machine and it becomes necessary for the 
purchaser to make a complete set of drawings in 
order that certain developments may be made 
from time to time to meet production require- 
ments, he is very apt, in the course of such 
procedure, to go around the patent and at the 
same time develop the machine to suit the com- 
pany’s individual requirements. This, in the 
main, may account for the passing of the com- 
panies who fail to co-operate in this respect. 

I believe it is only a question of time when 
the machine and tool builders will be compelled 
to include with the sale of each machine a com- 
plete set of detail and assembly drawings, which 
some large companies already insist on. I can 
see only a beneficial effect, to all concerned, by 
so doing. | 

The time is not far distant when the manufac- 
turer in the machinery field as well as the auto- 
motive industries will catalog their parts in such 
a way that the designing engineer will be able to 
incorporate them in his design. Thereby he will 
create not only a greater consumption for parts, 
but at the same time incorporate in his design 
parts machined with the utmost precision and of 
such material and heat treatment that would 
otherwise be prohibitive. 


—GEORGE T. CHAPMAN, 
Detroit. 


Lubrication of Antifriction Bearings 


To the Editor: 


May I comment on the article on antifriction 
bearings in the October, 1929 issue? 

The companies with which I have been asso- 
ciated always recommend grease for the lubrica- 
tion of antifriction bearings, except for high 
speeds or extremely high temperatures. Grease 
requires renewal only at long intervals, is clean, 
forms a seal against dirt or moisture and coats 
the bearing against rust. It can be obtained as 
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normal grease, high speed or high temperature. 

Oil, on the other hand, gives better lubrication 
on very high speeds, but it is more likely to sling 
out of the housing, which requires more expen- 
Sive protection and means more replenishing of 
the oil; it does not form a seal for protection and 
when the machine is stopped it runs off the bear- 
ing so that rust may form. 


I believe the author’s remarks in the last para- 
graph are too general, even for a brief article. 
One of the most frequent causes of breakdown of 
balls or tracks is severe end-thrust due to mis- 
mounting or other reasons. Another cause is fit- 
ting the revolving race too tightly on the shaft, 
which in many instances leads to trouble due to 
excessive expansion of the inner (revolving) 
race. In one case we investigated, this shaft was 
.0015-inch over normal size for tight fit. This 
expanded the inner race causing binding. between 
balls and tracks, and breakdown due to initial 
overload. 

If a bearing is lapped, it may be due to dirt, 
rust through action of moisture or fumes, or 
other causes. Lack of, or faulty, lubrication will 
allow the cage to wear, and the particles will lap 
the tracks. 


—J. S. PIERSON, 
Kingston, Ont. 


Style Pays In Design of Machines 


To the Editor: 


The subject of the article in the December is- 
sue of Machine Design, “Style in Design’ is one 
in which the writer has always been interested. 
Not only must the question of style be taken into 
consideration, as developments in the product 
progress from time to time, but the designing 
engineer must always endeavor to maintain a 
style which will identify his own firm’s product. 


The advertising and sales value which style in 
design has, is just as important on a piece of ma- 
chinery as on an automobile. A firm whose prod- 
uct is not only pleasing to the eye but is easily 
recognized as being of their manufacture has a 
distinct advantage. 

It is my opinion when designing a line of 
machinery or adding to a line that they should 
be of the same general appearance. It is often 
necessary that there be mechanical differences 
in machines of various sizes but so long as their 
general principle is the same a similarity in style 
can easily be maintained. 


al, Re LOFTS: 
Cleveland. 
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Creation Versus Demand 


HOMAS A. EDISON has been quoted to 

the effect that automatic machinery will 

play an important role in the future. 
According to M. K. Wisehart, writing in Mod- 
ern Mechanics, the wizard of Menlo Park be- 
lieves that the principle of the Jacquard loom 
—by which the various parts of a machine 
are brought into action in accordance with a 
perforated pattern traced on a steel card or 
paper roll—is the ‘‘great reserve principle of 
the future.” He also quotes Mr. Edison as 
follows: “The full automatic machines now 
in use. give us an indication of some of the 
savings that we may expect. These machines 
are making screws and all kinds of small 
parts. They require very little attention, if 
any at all, one man being sufficient to attend 
to a dozen of them.” Following additional 
discussion of the advantages of this type of 
machine, Mr. Edison asks, “Why should we 
not have a.. .school of automatic machine 
designers?” and adds, “Our delay in adopting 
full automatic machinery is due to a lack of 
men who can design it.” 


NGINEERS will agree wholeheartedly 

with Mr. Edison on every point except 
the last. They will support him in his en- 
thusiasm for automatic machines. Likewise 
they will concur in his opinion that the per- 
forated roll method of controlling machine ac- 
tion, as already employed successfully in piano 
players and monotype machines, is susceptible 
to broad application in the future. But when 
America’s leading inventor attributes the de- 
lay in the adoption of automatic machinery to 
the lack of men capable of designing it, he 
issues a challenge to the design profession that 
calls for discussion, rather than agreement. 


HE introduction of a new machine today 
involves far more than willingness or 
ability to design it. As a matter of fact, per- 
haps hundreds of marvelous machines—some 
of them automatics—have been designed on 


Editorial 


paper, and await only the sanction of manage- 
ment to be built. In a few instances, the de- 
lay in construction may be charged to the 
failure of executives to see a demand for these 
machines, although that demand actually ex- 
ists. In the majority of cases, however, the 
dusty blueprints are waiting for the time 
when the potential users of the proposed ma- 
chines will be ready—mentally and from an 
economic standpoint—to receive the new 
equipment. 


DISON is a practical inventor. Most of 
his inventions have found a market wait- 

ing for them. It may be that somewhere in 
industry there are companies that would pur- 
chase and install full automatic machines to do 
certain work if the machines were available. 
However, we believe that as a general proposi- 
tion, the situation is reversed, and that the 
ability to design automatic equipment is more 


‘than keeping pace with the capacity of indus- 


try to absorb it. 


Minimizing Machine Noises 


N THE past, designers have been offered 

few incentives to encourage them to at- 
tempt to minimize noise in the operation of 
machinery. Recently, however, there has been 
a tendency to place more emphasis on this 
factor. The American housewife wants quiet 
running sewing machines and refrigerators, 
and in some specific cases in industry, noise 
is being viewed as a liability. The designer’s 
response to this challenge is seen in experi- 
mental work with non-resonant gears, in im- 
proved cam design and in other refinements. 
Thus far the limited attention given to the 
problem of noise has yielded such encouraging 
results that it is probable more intensive 
study will be devoted to it. Engineers will do 
well to look to the possibilities of noise elimi- 
nation in their work of the future. | 
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Eli Whitney and His Milling Machine 
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Great Moments in Machine Design— 
Fifth of a series of original drawings pre- 
pared exclusively for this magazine symbol- 
izing the designer’s contributions to the 
progress of mankind. 
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Parts and Materials 


ATENTS granted recently include a paper 

making method and machine invented by 

William H. Millspaugh, Sandusky, O. The 
inventor has assigned his patent, which is No. 1,- 
739,038, to the Paper & Textile Machinery Co., 
Sandusky, O. The accompanying illustration 
shows a section of the forming cylinders and re- 
lated parts of the machine, certain parts as- 
sociated with one of said cylinders being indicated 
by dotted lines to denote an optional non-use of 
such parts. 


Comprising the machine are two oppositely ro- 
tating cylinders, 1 and 2, either or both of which 
may be used for forming a wet sheet of paper.. 
When both are simultaneously used the wet sheets 
formed are merged into a unitary thicker sheet. 
The two cylinders are adapted to maintain vacu- 
um action on portions of their cylindrical sur- 
faces, and are closely perforated or reticulated 
metal shells, covered by material suitable for a 
sheet-forming surface. Such a forming surface 
is continuously supplied around a portion of the 
cylinder 1 by an endless traveling wire-cloth 3, 
while the cylinder 2 is similarly surfaced by a 
wire-cloth jacket 4. 


Cylinder 2 in addition to a forming cylinder, 
serves as a blower roll for forcing steam, com- 
pressed air or the like through or into the sheet, 
whether made on either cylinder alone or by the 
merging of sheets simultaneously formed on both 
cylinders. In the case of cylinder 1, a body of 
liquid pulp 5 bears on a segment of the cylindri- 
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Section of paper-making machine showing rotat- 
ing cylinders on which wet sheets are formed by 
vacuum-induced collection of pulp fibers 
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NOTEWORTHY PATENTS 


A Monthly Digest of Recently Patented Machines, 


Pertaining To Design 


cal forming surface provided by the wire-covered 
portion of the cylinder. 
A vacuum chamber 16, communicating by pipes 
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Sectional elevation of centrifugal pump adapted 
to handle liquids containing abrasive materials 


17 with suitable apparatus capable of maintain- 
ing a high vacuum in said chamber while draw- 
ing off large volumes of water, is provided. Va- 
cuum action on the cylindrical forming surface 
in contact with the liquid stock, is thereby main- 
tained.. 


Patent No. 1,736,426 for an impeller bearing 
adapted to centrifugal pumps has been issued to 
Joseph E. Bond, Appleton, Wis., and assigned to 
Hayton Pump & Blower Co., Appleton. The ob- 
ject of the invention is to provide a bearing ele- 
ment for the impeller, completely isolated from 
the liquid that is handled by the pump. 


By this means, the inventor declares, the pump 
is adapted to handle liquids containing sand or 
other fine particles of abrasive material without 
interruption on account of bearing trouble. Sec- 
tional views of the parts in detail are shown in 
the accompanying illustrations of a centrifugal 
pump having an impeller 13, with the usual vanes, 
rigidly mounted on a shaft 15 by means of a key 
16. Also fixed to the impeller 13, is a sleeve 17 
having marginal flanges 18. 


A bearing assembly comprises an inner bear- 
ing ring 28, secured by threads to the cylindri- 
cal member 21, the rollers 30, and an outer bear- 
ing ring 29, firmly fixed in an enlargement of the 
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Ones 


Screw... 
but worth 
a fortune to 
the makers 


of Budd A 
Steel Bodies 


Easier - Quicker - Cheaper 
sheet metal assemblies 


Merely turn a Self-tapping Screw into 
a drilled or punched hole. The Screw 
taps its own thread in the metal and 
binds the sections firmly together. 
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ay, A, his little Screw doesn’t appear 
to be particularly important. You would probably overlook 
it if you were to inspect one of the famous Budd automobile 
bodies. Yet in a single year, the E. G. Budd Manufacturing 
Co. saved $152,500.00* by using Hardened Self-tapping 
Sheet Metal Screws in place of machine screws and other 
devices for making fastenings to sheet metal. 


Three slow and difficult assembly operations were elimin- 
ated ... tapping, the making of tap plates, and the welding 
of these plates to the sheet metal. To make assemblies with 
Self-tapping Screws it is only necessary to turn in the Screw 
with a screw driver. A fastening made this easy way holds 
better than a machine screw fastening even under vibration. 
Budd proved this by severe tests. 


In more than 35,000 plants... on sheet metal products of 
every description... Hardened Self-tapping Sheet Metal 
Screws are materially reducing assembly costs. 


Do not fail to test these Screws on your own work. If you 
can use them, they will save you time, labor and money. 
We will furnish proper samples, free... just send a brief 
description of your assembly. 

* This saving is explained in detail in a survey made by independent 
engineers and certified by Budd officials. Write for a copy. 


PARKER-KALON CORPORATION, 202 Varick Street, NEW YORK, N.Y. 
Distributed in Canada by Aikenhead Hardware Ltd., 19-21 Temperance St., Toronto 


PARKER-KALON 


HARDENED SELF-TAPPING 


Sheet Metal Screws 


@ATENTED APR. 3. 1919 — No. 1299232 — MAR. 28, 1922 — No. 1411184 
AUG. 14, 1923 — No. 1465148 — FEB. 10. 1925 — No. 1526182 — OTHERS PENDING 
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axial opening in sleeve 17. The otherwise open 
end of the sleeve is closed by means of a circular 
flange element 31, held against the flange 18 of 
the sleeve by bolts 32 and bearing against the 
outer bearing ring 29. Packing 34 is interposed 
between the pump housing and the rotating sleeve, 
the packing: being held by split glands 35. 
Improvement, in lubricant-expelling cups is the 
aim of the invention of Perley H. Fuller, Auburn, 
Maine, for ‘which he was recently granted patent 
No. 1,737,838. It, has been assigned to. Alemite 
Corp., Chicago: Relation of the. parts when the 
cup,is filled with lubricant is shown in Fig. 1. 


.~ In‘ Fig. 2 their relation is shown. when’ the cup... ./)\ 


~ is nearly empty. 
9 is threaded into the large portion of the bore 
and’a spring 10 is located in the smaller portion 
of the bore. The spring 10 bears against one end 
of the slide valve 8 and is held in the small por- 
tion of the bore by plug 11. The slide valve has 


Sectional view of pump showing cylindrical 
sleeve fixed to impeller, and protection of anti- 
friction bearings from injurious liquids 


an annular groove 12 for communication with 
the opening 13 above the valve and the discharge 
passage 14 located above the valve. A port 15 
between the large portion of the bore 7 and the 
reservoir 1 is provided. A vent 16 opens the 
smaller portion of the bore to the atmosphere. 

When the reservoir is full of lubricant, the 
spring 6 exerts greater pressure on the piston 4 
than it does when the reservoir is empty, and 
between these two points the pressure exerted by 
the spring gradually decreases. Therefore, if 
the slide valve means were omitted, a gradually 
decreasing flow of lubricant would pass through 
the passage 14 to the parts to be lubricated. How- 
ever, the groove 12 of the slide valve co-operates 
with the passages 13 and 14 to automatically in- 
crease the cross sectional area through which the 
lubricant passes as the pressure on the lubricant 
decreases. 

A magnetic separator for cane crushing ma- 
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A slide valve 8 fits into the large bore 7. Stop: 


chinery, invented by Louis J. Struebig, St. Louis, 
is the feature of patent No. 1,738,739, granted in 
December. Fulton Iron Works Co., St. Louis, 
has been assigned the patent by Mr. Struebig. 


Cane-crushing machine equipped with mag- 
netic separator to extract metallic foreign 
matter from cane or bagasse 


Magnetic means are provided to extract pieces 
of metal which find their way into the cane or 
bagasse, and thus prevent serious damage to the 
crusher rolls which press the juice from the cane. 
As shown in the accompanying illustration, a sta- 
tionary magnetic core 8 is positioned within 
the shell 1 and secured to the shell 2. Mag- 
netism supplied by common means, passes from 
the core 8 to shell 1. 

Because of the corrugated or ribbed nature of 
the rolls B and C of the crusher, any piece of 
metal in the mat of cane will be forced to the 
bottom of the mat. The magnetic device operat- 
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Fig. 1 shows the. relation of parts when lubricant- 

expelling cup is filled. In Fig. 2, presure forces 

the lubricant through orifice 15 and acts on slide 
valve to move it toward the stop at 17 
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Now is THe Time To 


Pause and Take a Goo 
Look at Your Produc 


Is it in Harmony with 
Modern Progress? 


ERIODICALLY, breathing spells cometo every 

business. Wise manufacturers utilize these 
breathing spells to take a good look at their prod- 
uct. Is it as good as it is possible to make it? Is it 
in harmony with modern progress? What are the 
possibilities of improving the appearance, reduc- 
ing the weight, and saving in manufacturing costs? 


In this connection pressed metal offers unusual 
opportunities. And G. P. & F. engineers can help 
you because of their fifty years’ experience in the 
designing and manufacturing of pressed and 
stamped metal products and parts. They will sug- 
gest ideas that mean money to you. They will help 
develop these ideas. . . speed up the work in your 
own designing department. 


Likewise, to assist you in the economical pro- 
duction of your improved product or part of 
pressed metal, there is the G. P. & F. 19-acre plant. 
It contains every modern facility, ingenious and 
unusual methods developed through long experi- 
ence and specialization. G. P. & F. capacity of 
over 100,000 pieces daily insures prompt delivery, 
even in emergencies. 


Consult G. P. & F. for suggestions, or send blue- 
print or sample part and get quotations. You will 
find G. P. & F. an economical, reliable source of 


supply. 


GEUDER, PAESCHKE & FREY CO. 


Sales Representatives in Principal Cities in All 
Parts of the Country 


1352 St. Paul Avenue, Milwaukee, Wis. 
338 W. Ohio St., Chicago, III. 


End cover for electric motor, drawn and punched out of 16 U. S. Gauge 


Steel by modern G. P. & F. methods. Result: improved appearance, light, Clip this reminder for new 1930 Booklet 
strong, easy to finish, and ready for immediate assembly without any ma- oe f = 
chining by the motor manufacturer. In Harmony With Modern Progress 
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ing against the bottom face of the mat of cane 
extracts the metal pieces as they pass in close 
proximity to it. It is while the mat is passing to 
chute 10 and contacting with the shell 1, which 
is magnetized by the core 8, that the metallic 
foreign matter is withdrawn. 

Adhering to the peripheral face of the rotating 
shell, the metal pieces are carried until the strength 
magnetism is automatically reduced, thereby re- 
leasing them into a suitable receptacle. 


Review of Noteworthy Patents 


Other patents pertaining to design are briefly 
described as follows: 


BALANCED THRUST BEARING—1,734,223, compris- 


ing in part a cylindrical ring fitting in a notch of the 
pressure ring, a series of balancing levers pivoted on 
the base of the casing, the ring bearing on the outer 
ends of the levers. Assigned to John M. Melott, Los An- 
geles, Calif. 

SPRING SHACKLE—1,739,025, granted for an exten- 
sion shackle connecting two movable members. The 
mechanism comprises an elastic nonmetallic swinging 
element having opposite portions connected to movable 
members, a rigid retaining wall on each side of the 
swinging element, and tie means extending laterally 
through the element for clamping the retaining walls 
in place. Assigned to Inland Mfg. Corp., Dayton, O. 


PIPE COUPLING—1,738,915, for an invention of a 
coupling sleeve having one end connected to the hard 
metal pipe and provided at its opposite end with a 
socket receiving one end of the ductile metal pipe. The 
sleeve has an interior integral annular shoulder forming 
an abutment for the end face of the ductile metal pipe 
therein. Assigned to Mueller Co., Decatur, IIl. 

VALVE—1,739,015, relates to a valve, a casing, a boss 
fixed within said casing and having its free end con- 
stituting a piston, the boss being provided with a peri- 
pheral valve seat spaced from the free end and above 
the fixed end. The outside diameter of the seat is less 


than the diameter of the piston. A cylinder fits the 
piston and has one end closed, the other end formed 
to seat on the operative portion of the valve seat. 
Means are employed to admit fluid under pressure to the 
space in the cylinder above the piston. Assigned to Dri- 
Steam Valve Corp., New York. 


BALANCING MACHINE—1,739,105, is a  counter- 
balancing head for balancing machines and comprises two 
balancing weights adapted to be moved at right angles 
to each other. The invention incorporates means for 
radially adjusting the position of the weights while the 
balancing head is rotating. Assigned to Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


FUEL PUMP —1,738,786, for “a pressure-responsive 
pumping organization, including a reciprocable pumping 
element provided with pressure-responsive resilient means 
for advancing the same, and with an attached handling 
element for retracing the same.”’ In addition the invention 
comprises a uniform throw actuating element, a thrust 
refusing means interposed between the handling element 
and reciprocatory element and is in the form of a flexible 
link, the straightening of which gives a fixed inner 
limit to intake strokes imparted by the actuating element. 
Assigned to A C Spark Plug Co., Flint, Mich. 


SEEDING MACHINE—1,735,232. “In a seeding ma- 
chine, a driving axle, a hanger pivotally mounted on the 
axle, a gear wheel supported by the hanger, gearing on 
the axle meshing with said gear wheel, a feed-run shaft, 
gearing on shaft meshing with the gear wheel on hanger, 
a rock-shaft, and a link ‘connecting the hanger and rock- 
shaft whereby when the latter is actuated said link will 
be projected or retracted and swing the hanger to dis- 
engage or engage the gear wheel carried thereby with 
the gearing on the feed-run shaft.” Assigned to J. I. Case 
Co., Racine, Wis.. 

STARTER FOR. ENGINES—1,735,250, for a driving 
mechanism consisting of means for moving a transmis- 
sion member into engagement with a driven member and 
for automatically returning the transmission member 
from engagement with the driven member to normal 
position when the driven member is actuated. Assigned 
to Industrial Research Corp., Toledo, O. 


CALENDAR OF MEETINGS 


Jan. 11-18—American Road Builders association. 


M. Upham, National Press building, Washington, is 
* director. 
Jan. 20-24—Society of Automotive Engineers. Annual 
meeting at Detroit. Coker F. Clarkson, 29 West 


Thirty-ninth street, New York, is secretary. 


Jan. 27-31—American Institute of Electrical Engineers. 
Annual winter convention in New York. F. L. Hutchin- 
son, 33 West Thirty-ninth street, New York, is secretary. 


Feb. 7-8—American Society for Steel Treating. Semi- 
annual meeting at Hotel Pennsylvania, New York. 
W. H. Eisenmann, 7016 Euclid avenue, Cleveland, is 
secretary. 


Feb. 15-23—International Aircraft Exposition. 
in St. Louis. 


To be held 
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Annual. 
convention and road show at Atlantic City. Charles 


Feb. 18-20—Society of Automotive Engineers. Technical 
“meeting on aeronautics at St. Louis. 


Mar. 5-7—American Society of Mechanical Engineers. 
Meeting at Hotel Stevens, Chicago. Calvin W. Rice, 29 
West Thirty-ninth street, New York, is secretary. 


April 5-13—All American Aircraft show. To be held in 


Detroit. 


April 5-9—American Society of Mechanical Engineers. 
Fiftieth anniversary celebration. Opens in New York, 
April 5; afternoon in Hoboken; April 6 in New 
York; April 7, 8 and 9 in Washington at the May- 
flower hotel. Calvin W. Rice, 29 West Thirty-ninth 
street, New York, is secretary. 


May 12-16—American Foundrymen’s association. Annual 
convention at Public auditorium, Cleveland. C. E. Hoyt, 
222 West Adams street, Chicago, is executive secretary. 
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They call them 


‘accessories’ .... 
But try to get along 
without them! 


ONTROL accessories are hardly accessories any more 

—so large a part do they play in keeping production 
up to top speed. Slow down or “spot” stopping of a hoist 
or lift table, provision against crane over-travel, pro- 
tection to equipment and motors ... these are often as 
important as getting your equipment into motion. 


Such considerations warrant unusual care in the selec- 
tion of control accessories. Whether they will operate or 
not can never be left to chance. Control accessories must 
be unfailingly dependable . . . today, tomorrow, as long 
as they are on the job. 


You can be certain that Cutler-Hammer Control Ac- 
cessories will meet every requirement of yours... and 
more. For they are built to the highest standard of rugged- 
ness, durability and reliability. And supervising their 
design and construction every step of the way are the 
experience and engineering knowledge gained in over 
30 years of intimate contact with Industry’s needs. The 
insignia ‘““C-H” is your guarantee of satisfaction. You are 
invited to investigate the design, construction and work- 
manship of C-H Control Accessories. A letter will bring 
you complete information. 


CUTLER-HAMMER, Inc. 


Pioneer Manufacturers of Electric Control Apparatus 
1320 St. Paul Avenue MILWAUKEE, WISCONSIN 


C-H Traveling Cam Limit Switch 
Bulletin 14952 
1. Wide range of adjustment, and ex- 


C-H Limit Switches 
Bulletin 1271 


1. Can be used on doors; machines, conveyors, 
etc. 2. Push-button, roller-lever or gravity 
operation. 3. Right or left-hand mounting 
normally open or normally closed contacts, 
for wide variety of uses. 4. Rugged construc- 
tion for long service. 5. Easily renewable 
contacts. 6. Dust-proof case. 7. Double-break 
protection against shorts, etc. 8. Up to 600 
volts capacity. 


C-H Lever-Operated Master Switch 
Bulletin 10252 


1. Low voltage protection. Motor cannot re- 
start after current failure unless switch goes 
through complete cycle. 2. Wide clearance 
between live parts—safety from shorts. 3. 
Non-stubbing contacts. 4. Extra long bronze 
bearings with convenient oil holes—low main- 
tenance. 5. Simple construction. Few parts all 
ruggedly designed. Nothing but the shear pin 
can break in case of a jam for any reason. 
7. Square operating lever shaft—four mount- 
ing positions—added adaptability. 8. Com- 
pletely enclosed extra heavy case for safety. 
Cover removed by simply loosening screws. 
6"x5"'x4” deep—and handily placed conduit 
knockouts. 


ee 
S 
C-H Crane Safety Limit 
Switch—Bulletin 10111 
1. Small compact size—can be 
mounted in 4 positions. Easily 
wired. 2. Opens motor circuit, no 
teh circuit required. 3. Dynamic 
raking assures quick positive 
stopping. 4. Quick acting contacts 
—automatic reset. Contacts and 
shields easily renewable—inter- 
changeable with standard mill 
type contactor parts. 5. Ball 
bearings — rugged construction 
throughout — all wearing parts 
hardened. 6. Tripping weight an integral part bey 
switch. Only one weight suspended. 7. Built in two 
sizes—smaller size shown. 


AMMER 


She Control Equipment Good Electric Motors Deserve 
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treme accuracy in stopping. Ideal for all 
pes of hoists where accuracy of slow 
yt and final stop is required—and for 
many other applications. 2. Double- 
a, _— pole contacts eliminate trouble from 
MT accidental grounds or shorts. 3. Con- 
ne tacts are all quick break type and 
when adjusted to the tripping point 
can be peetn locked to that posi- 
tion by lock nuts. 4. Rugged construc- 
tion throughout. All bearings bronze- 
bushed. Dust-proof cover. 5. 
Contacts and fingers are. stand- 
ard C-H construction and qual- 
ity—long-lived, easily cleaned or 
replaced. 


How Is Business ? 


NDUSTRY enters a new year with a good rec- 

ord and a prosperous outlook. To 1929 is 

credited new high levels in production and 
earnings. Although a depression, caused by the 
stock market debacle, impeded progress in the 
closing months, in many departments confidence 
was maintained and an intrepid march through 
the morass kept business unafraid. 


The consensus of opinion is that 1930 will al- 
most measure up to the precedent set by the 
past year. It is_ be- 
lieved that automotive 
production in 1930 will 
not be far short. of 
5,000,000 units or 
within 10 per cent of 
the 1929 record. Em- 
ployment and wages 
promise to hold closely 
to the 1929 position, 
the highest in three 
years.: With finance 
lending added impetus 
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to the steel industry, the aspect of greater possi- 
bilities for 1930 appears favorable. 


Mergers consummated during the past year 
gave 1929 the distinction of having more primary 
iron and steel capacity combined than any year 
since the United States Steel Corp. materialized 
in 1901. What in reality is in store for 1930 
remains of course, a matter of speculation. How- 
ever, one fact seems certain and that is the eco- 
nomies effected by the joining of forces in these 
divisions of industry 
will work to provide 
better material, more 
promptly, at less cost. 
Development in the 
forthcoming months 
augurs as many if not 
more of the agreeable 
surprises that charac- 
terized 1929, which 
shattered the alltime 
records of pig iron and 


steel ingot production. 
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Ti time for improved 
design 1s before the customer 
complains 
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GREAT deal of the Diamond Roller Chain is sold to replace : | wei ime 


° . - 7 ° — & op scam | 
other types of transmission on inter-machine drives. e ei 


The customer in such cases is simply expressing his dissatisfaction | ? Thaddedibad-di 
with a drive which has proved inferior in durability, efficiency, ert 
resistance to adverse conditions. And regardless of who made the 
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transmission, blame attaches to the manufacturer of the machine... | ‘ redrel 

for a weakness which should have been eliminated in the first place. headed aiid 
There are sound and substantial reasons for the selection of oh hil ACCU 

Diamond Roller Chain. Each link is virtually a roller bearing ... 2 ‘5 ‘ 9 i 

the soundest anti-friction principle known. Design is simple .. . i Pe ncenia 

there are fewest parts to rub and wear. Each link assembly consists of : - Be ldindd nas 

a roller, a bushing and a pin link. The rollers are made of wear- “= x sins hae 


resisting hardened steel; the pin links, of steel possessing greatest 
Gears were formerly used on this derrick 


tensile strength. hoist drive in the plant of the Adams Clay 
In single and multiple strands, Diamond was irregular, impulsive, and in times of wet 
pers Chain is designed for speeds up to 3600 repaties Poop tliat 
RO LL ie | R.P.M., and in capacities up to 408 horse Feb. tobe terltheiudonsve cra “no kore 
ep eae power. It delivers 98-99% of the applied Te 
SU RFACES power unvaryingly over a long period of : 
apenas §=6time... and is 100& positive. . Trade <> Mark 
DISCOURAGE Diamond Chain is quiet... flexible... 


may be run over and under sprockets ... on DIAMOND CHAIN & MEG. CO., 
435 Kentucky Ave., 
Indianapolis, Ind. 


multiple centers ...on long or short center 
distances. Itis more powerful, for its width... 


WEAR 


Mail copy of Booklet 104 which we 


and is extraordinarily light in weight. ror clgayne so free and entails no obli- 
Many of the machine applications where Diamond Chain is proving 
profitable are shown in Booklet No.104, “Simplifying and Improving Brasil treme cena di ah wha ay SHAAN 
Machine Design.” It is worth your while to see how other manu- Competes BME «6:5 ossin obs Sede Re 


facturers are improving their machine design. Send for a copy. eee 


DIAMOND CHAIN & MFG. CO. City and State 
435 Kentucky Avenue, Indianapolis, Indiana 
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MEN OF MACHINES 


Personal Glimpses of Engineers, Designers, 
and Others Whose Activities Influence Design 


OR his contributions to the science and art of 

polyphase transmision of electrical energy, 

Charles F. Scott, professor of electrical engi- 
neering at Yale university, New Haven, Conn., has 
been awarded the Edison medal of the American 
Institute of Electrical Engineers. Prof. Scott was 
born at Athens, O., and received his collegiate 
education at Ohio university in that city, Ohio 
State university, Columbus, O., from which he 
was graduated in 1885, and Johns Hopkins _ uni- 
versity, where he engaged in graduate study. 
In 1888 he entered the employ of the Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., and 
in 1897 was appointed chief electrician. He be- 
came consulting engineer of the company in 1904, 
and in 1911 was appointed to his present position 
at Yale university. 

7 * * * 


ESIGNING as consulting engineer and direc- 

tor of the Keystone Aircraft Corp. and 
director of the Curtiss-Wright Corp., Grover 
Loening will devote his entire time in future to 
his own company, the Grover Loening Co. Inc., 
of which he is president and chief engineer. This 
company will specialize in the development of 
new and advanced designs of aircraft. Start- 
ing in 1913 as assistant to Orville Wright, Mr. 
Loening is one of the oldest and most expe- 
rienced engineers in the industry. In 1918 he 
founded the Loening Aeronautical Aviation corp. 
He won the Collier Trophy in 1920 for the de- 
velopment of the Loening air yacht and later he 
invented and developed the Loening Amphibian. 

* * * 


FFECTIVE, Jan. 1, Erwin E. Dreese, for- 

merly chief engineer of the Lincoln Electric 
Co., Cleveland, was appointed professor of 
electrical engineering at Ohio State university, 
Columbus, O. Prof. Dreese was graduated from 
the University of Michigan in 1920, and although 
only in his middle thirties he is regarded as one 
of the leading electrical engineers of the country. 
- During the World war, which interrupted his 
studies, he served in the signal corps. Upon 
graduation from the university he became in- 
structor in that school in electrical engineering, 
remaining for four years and simultaneously work- 
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ing for a master of science degree, which was 
conferred upon him in 1924. A year after joining 
the Lincoln Electric company where Prof. Dreese 
has been employed for the past five years, he was 
made chief engineer. 


* * * 
| ad RECOGNITION of his invention of appa- 
ratus and achievement in developing and im- 


proving hydrometallurgical practice, John Van 
Nostrand Dorr, prominent chemical and metal- 


lurgical engineer, has been awarded the James 


Douglass medal of the American Institute of 
Mining and Metallurgical Engineers. After an 
early association with chemistry in the laboratory 
of Thomas A. Edison, Dr. Dorr was graduated 
from Rutgers university and engaged in metal- 
lurgical work in South Dakota and Colorado, in- 
venting and developing there the classifier, thick- 
ner and agitator which bear his name. He is ac- 
tive in the professional chemical societies and is 
president of The Dorr Co. Inc., New York. 


* * * 


7s apart bai, each has been made of the ap- 
pointment of A. G. Trumbull as chief me- 
chanical engineer of an advisory committee con- 
sisting of chief mechanical officers of the Chesa- 
peake & Ohio, Erie, Hocking Valley, New York, 
Chicago & St. Louis and Pere Marquette railroads. 
This committee will act in an advisory capacity 
in all matters relating to the design of new roll- 
ing equipment acquired by these roads. Graduat- 
ing from Cornell university in 1899, Mr. Trum- 
bull became engineer of tests in 1902 and in 
1922 he was appointed chief mechanical engineer 
of the Erie railroad, in which position he served 
until recently. 


* * * 


ELECTION of Harry A. Schwartz, manager 

of research, National Malleable & Steel Cast- 
ings Co., Cleveland, to receive the John A. Penton 
gold medal, has been made. This 1930 major 
award of the American Foundrymen’s association 
is being presented to Mr. Schwartz for his out- 
standing contributions to the foundry industry. 
He is a graduate of Rose Polytechnic institute, 
Terre Haute, Ind., and a member of a number of 
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engineering societies, including the American 
Foundrymen’s association with which he has been 
closely identified for a number of years as a con- 
tributor of papers and as chairman of a number of 
committees. At present he is serving as special 
lecturer on the metallurgy of cast iron at Case 
School of Applied Science, Cleveland, and advisor 
on malleable iron for The Foundry, in addition 
to his other activities and his connection with the 
National Malleable & Steel Castings Co. 


a * * 


Charles M. Nuckolls has resigned his .position 
with the tractor works of the Internation] Har- 
vester Co., Chicago, to become affiliated with 
H. D. Conkey & Co., Mendota, Ill. He will have 
charge of design and development work in the 
crane department. Prior to his affiliation with 
the International Harvester, Mr. Nuckolls was 
associated with the Whiting Corp., Harvey, IIl., 
and the Shaw Crane Works, Muskegon, Mich. 


* * * 


C. H. McL. Burns has been appointed manager 
of the engineering department of the Dodge 
Mfg. Co. Ltd., Toronto, Canada. For some years 
Mr. Burns was with the Link-Belt Co., Indian- 
apolis, and just previous to his present appoint- 
ment, was in charge of design of the materials 
handling equipment for the new mill and smelter 
of the International Nickel Co. at Copper Cliff, 
Ontario. 


* * * 


E. R. Weber, formerly assistant chief engineer 
of the R. D. Nuttal division of the Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., has 
resigned that post to become associated as chief 
engineer with the Thomas Spacing Machine Co., 
Pittsburgh, manufacturers of structural and 
bridge machinery. 

* * * 


John E. McCauley, recently re-elected president 
of the Steel Founders’ Society of America, and 
noted in the December issue of MACHINE DE- 
SIGN, is vice president and general manager of 
the Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 


* * * 


Richard M. Mock has been appointed super- 
visor of design and construction of airplanes for 
the American market by the Ernst Heinkel 
Flugzeugwerke, Warnemunde, Germany. He was 
formerly aeronautical engineer with the Bellanca 
Aircraft Corp., New Castle, Del. 


* * * 


Frederick A. Brooks, recently associated with 
the Metropolitan Development Syndicate, Holly- 
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wood, Calif., has been appointed chief engineer 
of the Apache Motor Corp., Van Nuys, Calif. 


* * * 


C. L. Burns recently was made assistant to 
Donald M. Brown, vice president in charge of 
manufacturing, Pratt & Whitney Aircraft Co., 
Hartford, Conn. Mr. Burns formerly was asso- 
ciated with American Machine & Foundry Co., 
Brooklyn, N. Y., on the development of automatic 
machinery. 


* * * 


Anthony H. G. Fokker returned recently from 
abroad where he spent the greater part of his 
time visiting his Dutch connections and studying 
aeronautical developments in Europe. Mr. Fokker 
is designer and consultant for the company which 
bears his name. 


* ** * 


G. W. Blackinton has returned to the Sullivan 
Machinery Co., Chicago, of which he was chief en- 
gineer several years ago. Mr. Blackinton was 
formerly factory manager for the Continental 
Motors Corp., Detroit. 


** * * 


George A. Stetson has been made editor of 
Mechanical Engineering and Transactions, pub- 
lished by the American Society of Mechanical 
Engineers. Before joining the editorial staff in 
1928, he was on the faculty of New York uni- 


versity. 
* * * 


L. 8. Keilholtz has been made technical assist- 
ant to the president of the Frigidaire Corp., 
Dayton, O. He was formerly chief engineer. 

* * * 


Ferdinand A. Bower has. been made chief en- 
gineer of the Buick Motor Co., Flint, Mich. He 
was formerly assistant chief engineer. 


Most moderate priced automobiles will have 
four-speed transmissions as standard equipment, 
declared H. C. McCaslin in viewing future auto- 
motive tendencies, at a recent meeting of the 
Canadian section of the Society of Automotive 
Engineers. He stated that probably the most pro- 
nounced improvement in 1929 and 1930 models 
was the adoption of four-speed transmissions hav- 
ing a noiseless third speed, or three-speed trans- 
missions with noiseless second speeds. 


McGraw-Hill Publishing Co., New York, has 
added another journal, Product Engineering, to 
its group of trade papers. For some time this 
new publication has been running as a monthly 
issue of American Machinist, and made its initia] 
appearance in January as a separate publication. 
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Showing how Oilgear Equipment is 
mounted on Gibb Welder 


OTH the manufacturer and 
the user of machine tools 
benefit from Oilgear Drive. 

Builders are able, by means of 
Oilgear, to provide automatic 
and semi-automatic functioning 
of machines with simple control 
mechanisms. They can fortify 
their machines against the guess- 
work that always attends rates of 
mechanical feeding. Oilgear 
Feeds are flexible. They are ad- 
justable, steplessly, from mini- 
mum to maximum. 

Users of Oilgear Feed- 
equipped machines get greatly 
increased production and service 
from tools. Oilgear’s smooth, 
cushioned straightline motion, 
free from torsional vibration, is 
directly responsible. It also pro- 
motes increased dependability of 
the machine. Maintenance delays 
and expenses are amazingly re- 


OILGEAR 


duced. Oper- 
ation is simplified, 
and operators do bet- 
ter and faster work as a result. 

Preference for Oilgear Feeds 
is spreading constantly. The 
growing demand of users is 
being met by manufacturers. 


There are more machine tools 


built today with Oilgear Feeds 
as standard equipment than ever 
before. 

Write for special bulletins 
which describe Oilgear Feeds in 
detail. 


The OILGEAR Company 
675 Park Street Milwaukee, Wis. 


Th 1s 
BETTER 
FEED 


Will Improve the 


Performance of 


your 


MACHINE 
TOOLS 


Oilgear Type “WE’’ Pump like that 

shown above, one of the many Oil- 

gear types which provide for a great 
variety of applications 


THE PERFECT MACHINE FEED 
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NEW MATERIALS AND PARTS 


Worthy of Note by Those Engaged In 


the Design of Mechanisms or Machines 


Screw Thread Is Self-Locking 


MONG new developments recently announced 
A is the self-locking screw thread of the Dar- 
delet Threadlock Corp., 120 Broadway, New 
York. The principle of the locking feature lies 
solely in the profile of the thread. In the accom- 
panying illustration the bolt and nut are shown in 
locked position. The faces of the threads are 
tapered about 6 degrees, pressure between the 


LOCKED 


Screw thread in locked position, pressure be- 
tween the tapered faces providing the locking 
action 


tapered facs providing the locking action. Square 
side of the thread prevent the nut from climbing 
the taper too far. Turning the nut back permits 
the tapered face of the nut thread to move 
down the tapered face of the bolt thread until 
the locking pressure is released. 


New Iron Has High Permeability 


IGH permeability, low hysteresis loss iron 

is being marketed by A. Milne & Co., New 
York, under the trade name of “Swedelec.” It 
is a Swedish charcoal Lancashire product made 
from pig iron and is a wrought or puddled metal 
possessing different properties from ingot metal. 
Smelting is done carefully at a moderate rate 
with relatively low temperature of blast. When 
the charge is ready it is beaten together under 
the hammer and rolled into billets which are 
afterwards reheated at a high temperature to 
again be rolled out to forms of iron of various 
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‘inner lining of bearing bronze is fused. 


dimensions. This product is used by manufac- 
turers of railway signals, automatic safety con- 
trol equipment, telephone switch board equipment, 
transformers, stock quotation instruments, etc. 
It has also found application in the airplane in- 
dustry and in the manufacture of neon signs. 


New Bi-metal Bearing Is Developed 


NEW bi-metal bearing developed by Fred- 

ericksen Co., Saginaw, Mich., and shown in 
the accompanying illustration, consists of an 
outer shell of seamless steel tubing to which an 
The 
bearing bronze is a special metal produced by the 
company and is composed of virgin copper, tin 
and lead, with a high percentage of lead alloyed 
by a process which is claimed to prevent segrega- 
tion of the lead as well as seizing, scoring, burn- 
ing, corroding, pounding out and other ills. Tests 
of fusion of the metals have been made by bring- 
ing the entire bearing to the melting point of 
the bronze and allowing it to run out. Examina- 
tion after cooling showed a film of the bronze 
adhering to the steel, showing that welding had 
taken place between the two metals. In the 


Bi-metal bearing showing outer shell to 
which inner bronze lining is fused 


process of manufacture the bearing metal is de- 
posited on the steel shell by centrifugal force, 
(Concluded on Page 63) 
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“Yes, Pop— 


And in turn he’ll in- 
troduce you to profitable 
associations. 


He is ‘Arc Welding—a dom- 
inant figure in industry.’ 


‘“Here, Lad— 


_ Who’s your big 
boy friend? Whence 
came he and whither 
is he drifting? He 
looks like a member 


Whence came he? From the 
desire of progressive machinery 
builders for better ways in man- 
ufacture. 


Whither is he drifting? Into all 
machinery makers’ plants where 
riveting is used to join metals 
and into all machinery makers’ 
plants using cast construction. 


of the Divers’ Union. 
Give us an intro- 
duction.” 


And your reference to Divers’ Union is 
apt because he works in DIVERS’ ways 
to produce harmonious UNION of steel 
and just as harmonious a union of 
executives, bankers and stockholders.”’ 


| The Lincoln Electric Co., 
Dep't. No. 37-1, Cleveland, O. 


’ PROGRESS» 


The Lincoln ‘‘Stable-Arc’’ Welder 


— welds easier 


— makes better welds 


— permits greater output because of 
the steady uniform arc throughout en- 
tire welding range, which is the result of: 


Variable voltage design 
Laminated magnetic circuit 
Separately-excited generator field 
Double control of welding heat 
All steel construction 


No other welder has 66 


all these features. 
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| Simplified Engineering 


EING unusually compact, Model C.C. clutches can be 
laid into the limited spaces usually available in ma- 


chine tools, and yet provide ample capacity for the efficient 
operation of the tools. 


This feature reduces to a minimum the need for changes 
in machine tool design or appearance to accommodate a 
clutch, and in other ways .simplifies the engineering of a 
clutch into the machine. 


Operating in a spray of oil, C.C. clutches are entirely self 
lubricating. They require only infrequent adjustments which 
are quickly made. These features contribute to full time 
operation of the machine. 


They can be furnished in 314”, 414”, 5”, 516”, 6”, 7”, and 9” 
effective diameter sizes, single or duplex. Complete infor- 


mation about sizes and capacities will be sent on request. 
Write. 


TwWIn Disc CLUTCH COMPANY 


RACINE _ WISCONSIN 
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Directory of Iron, Steel and Nonferrous Alloys Used Frequently in Machine Design 


A 


weldable steel containing tungsten 
Darwin & Milner, Inc., 


A-B-C; a 
and chromium; 
Cleveland. 

ADAMITE; a wear resisting alloy for rolls 
and heavy duty castings ; Mackintosh-Hemphill 
Co., Pittsburgh. 

ADVANCE; for rheostats, resistance spools, 
thermocouples, etc.; nickel 45, copper 55 per 
cent; Driver-Harris Co., Harrison, N. J. 

AGATHON ; general brand name for alloy steels 
for resistance to wear, shock, stress and 
strain; Central Alloy Steel Corp., Massillon, 


O. 

AMBRAC METAL; a corrosion-resisting alloy ; 
nickel -20, copper 75, zinc 5 per cent; 
American Brass Co., Waterbury, Conn. | 

AMPCO METAL; an alloy resistant to high 
temperature and corrosion; copper 80 to 90, 
aluminum 8 to 10 and iron 6 to 7 per cent; 
American Metal Products Co., Milwaukee, 

AMSCO; a high manganese steel; resistant to 
abrasion; for dipper teeth, draw bench 
chains, wheels, ball mill liners, etc. ; American 
Manganese Steel Co., Chicago Heights, Ill. 

ASCOLOY No. 33; an alloy resistant to abra- 

‘sion and corrosion; chromium 12 to 16, 
nickel under 0.5 per cent; Allegheny Steel 
Co., Brackenridge, Pa. . 

ASCOLOY No. 44; an alloy resistant to high 
temperatures and corrosion; chromium 22 to 
25 and nickel 10 to 13 per cent; Allegheny 
Steel Co., Brackenridge, Pa. : 

ASCOLOY No. 55 (chromium 26 to 30, nickel 
under 0.6 per cent); No. 66 (chromium 16 
to 19, nickel under 0.5 per cent); an alloy 
resistant to corrosion, Allegheny Steel Co., 
Brackenridge, Pa. 


B 


BARBERITE; an alloy containing copper 88.5, 
nickel 5.0, tin and silicon 1.5 per cent; cor- 
rosion-resisting; Barber Asphalt Co., Phila- 
delphia. i 

BIRDSBORO Nos. 26 and 80; No. 26 for its 
high physical properties and great strength ; 
No. 80 for corrosion and fatigue-resisting ; 
Birdsboro Steel Foundry & Machine Co., 
Birdsboro, Pa. 


C 


CALITE; Grade “A” (carbon 0.80, nickel 35, 
chromium 15 per cent) a heat-resisting alloy 
for carburizing boxes, retorts and hearth 
plates; Grade “B,’” (carbon 1.50, nickel 6, 
chromium 18 per cent), for elevated tempera- 
tures; Calorizing Co., Pittsburgh. 

CARPENTER Nos. 314, 317 and 408; chrome- 
nickel steels with chromium from 0.75 in 
No. 408 to 1.50 in No. 314 and nickel from 
1.75 in No. 317 to 3.50 per cent in No. 314; 
for heat treated machine parts; Carpenter 
Steel Co., Reading, Pa. 

CARPENTER No. 158 chrome-nickel steel 
(chromium 1.50, nickel 3.50 per cent); for 
ease hardened machine parts; Carpenter 
Steel Co., Reading, Pa. 

CARPENTER No. 626 chrome-nickel steel; an 
air-hardening steel for machine parts; Car- 
penter Steel Co., Reading, Pa. 

CARPENTER STAINLESS, Nos. 1, 2, 3, 4 and 
5; chromium steels for resisting heat and 
corrosion; Carpenter Steel Co., Reading, Pa. 

CHROMAX; a heat-resisting alloy (nickel 
35 and chromium 15 per cent); Driver- 
Harris Co., Harrison, N. J. 


CHROME MAGNET; a 3.50 per cent chro- 
mium steel for magnets; Carpenter Steel 
Co., Reading, Pa. ay 

CHROMEL No. 502; a _ heat-resisting alloy 


containing 30 to 34 nickel, 18 to 22 chro- 
mium and 38 to 48 per cent iron; Hoskins 
Mfg. Co., Detroit. < 

CIMET; a corrosion-resisting alloy in the 
form of bars and castings; for mine water 
pumps; chromium 25 and 75 per cent iron; 
Driver-Harris Co., Harrison, N. A 

CIRCLE “L’”’; a series of electric alloy steel 
castings for high strength, and resistance to 
wear, heat and corrosion; Lebanon Steel 
Foundry, Lebanon, Pa. ; 

CNM; a chrome-nickel alloy possessing Wwear- 
resisting qualities; George H. Smith Steel 
Casting Co., Milwaukee. : 

COBALTCROM “PRK 33”; a nondeforming, 
airhardened steel; Darwin & Milner, Inc., 
Cleveland for bar stock and forgings; De- 
troit Alloy Steel Co., Detroit; for castings. 

COLONIAL STAINLESS STEELS, Type “A” 
(chromium 14), “B” (chromium 16.50), 


“IT” (chromium 14), “N” (chromium 18, 
nickel 8), “U’” (chromium 18, nickel 8, 
copper 1.50 and molybdenum 1.50 per cent) ; 
for corrosion and heat-resisting purposes ; 
Colonial Steel Co., Pittsburgh. | 

COLUMBIA STANDARD; a straight carbon 
steel; for mandrels, forming rolls, machine 
parts, hammers, etc.; Columbia Tool Steel 
Co., Chicago Heights, IIl. 


CORROSOIRON; an acid-resisting iron; sili- 
con 138.50, iron 85.5 per cent; Pacific 
Foundry Co., San Francisco, Calif. 


CRISTITE No. I; a heat-resisting alloy (tungs- 
ten 17, chromium 10 and molybdenum 2.5 
per cent); Commercial Alloys Co., San 
Francisco, Calif. 

CROCAR; a heat-resisting alloy in the form 
of bars, sheets and wire; composed of 
chromium 12, vanadium 0.75 and cobalt 0.75 
per cent; Vanadium Alloys Steel Co., Lat- 
robe, Pa. ge, 

CRO-MOL; an alloy cast steel containing 
chromium and molybdenum; for hammer 
parts, rams, dies and sow blocks; Wheeling 
Mold & Foundry Co., Wheeling, W. Va. 

CRUCIBLE STAINLESS STEELS; No. 12 
(chromium 11.5 to 13.0 per cent), No. 18 
(chromium 17 to 19 per cent), No. 24 
(chromium 23 to 80 per cent), Grade - 
(chromium 12.5 to 14.0 per cent) Grade 
“B” (chromium 16.0 to 17.5 per cent) ; for 
corrosion-resisting purposes; Crucible Steel 
Co. of America, New York. | eH 

CUYO; stainless and _ heat-resisting steels in 
sizes from 1/16-inch round up to 214-inch 
rounds, inclusive in all analyses; also special 
shapes, squares, flats, etc.; Cuyahoga Steel & 
Wire Co., P. O. Station D, Cleveland. 

CYCLOPS No. 17; a noncorrosive steel for 
pump rods, still plugs, thermocouple wells, 
turbine blades, etc.; chromium 8, nickel 20 
per cent; Cyclops Steel Co., Titusville, Pa. 

CYCLOPS STAINLESS; Grade “A” (chro- 
mium 12.50, nickel 0.50 maximum) ; Grade 
“B” (chromium 17, nickel 0.50 maximum) ; 
Cyclops Steel Co., Titusville, Pa. 


D 


DARWIN COBALT MAGNET; a steel for 
permanent magnets containing cobalt; Dar- 
win & Milner, Inc., Cleveland. _ é 

DAVIS METAL; a corrosion-resisting ron; 
for valves and fittings; carbon and silicon 
0.5, manganese 1.5, nickel 29, iron , ® 
copper 67 per cent; Chapman Valve Mfg. 
Co., Indian Orchard, Mass. : 

DEFIHEAT RUSTLESS IRON; a corrosion- 
resisting alloy; chromium 25 to 30, man- 
ganese under 0.5, carbon 0.25 per cent 
and nickel a trace; Rustless Iron Corp. of 
America, Baltimore, Md. - 

DEFIRUST RUSTLESS IRON; a corrosion- 
resisting alloy; chromium 12 to 14, man- 
ganese under 0.5, carbon under 0.1 per cent 
and nickel a trace; Rustless Iron Corp. 
of America, Baltimore. : 

DEFISTAIN RUSTLESS IRON; a corrosion- 
resisting alloy; chromium 17 to 19, nickel 
7 to 10, manganese under 0.5, carbon 0.2 
per cent; Rustless Iron Corp. of America, 
Baltimore, Md. : : ae 

DELHI HARD; a _ corrosion-resisting alloy 
in the form of bars; chromium 16.5 to 18, 
carbon 1 to 1.1, silicon 0.75 to 1, manganese 

Ludlum Steel Co., 


0.35 to 0.5 per cent; 
Watervliet, N. Y. : ae 
DURALOY; “A” (27 to 30 chromium), “B 


(16 to 18 chromium), “C” (12 to 14 chro- 
mium), “N” (21 to 24 chromium, 12 nickel), 
18-8” (18 chromium, 8 nickel), **15-35 
(15 chromium, 35 per cent nickel) ; for re- 
sisting corrosion; The Duraloy Co., Pitts- 
burgh. ‘ 

DURBAR;: a high lead bronze bearing metal ; 
Buffalo Bronze Die Cast Corp., Buffalo, i: ae 

DURIMET;: B (nickel 35, chromium 12 per 
cent), Ab (nickel 25 per cent), Db (nickel 
15, and chromium 2.5 per cent); a heat 
and corrosion-resisting alloy; Duriron Co., 
Dayton, Ohio. 


E 


ELCOMET; a nickel-chromium steel alloy of 
high-silicon content; resistant to corrosion ; 
for spinner heads, valves, pumps, etc.; La 
Bour Co. Ince., Elkhart, Ind. 

ELVERITE; special castings with wear-resist- 
ing qualities; for tube mill linings, wheels, 
jaw crushers, sprockets, etc.; Fuller Lehigh 
Co., Fullerton, Pa. 


ENDURO A; a heat-resisting alloy; chromium 
16.5 to 18.5, silicon 0.75 and carbon 0.1 per 
cent maximum; Ludlum Steel Co., Water- 
vliet, N. Y. 

ENDURO, KA 2 (18 chromium, 8 nickel), AA 
(18 chromium), S and S-15 (13 per cent 
chromium); stainless irons resistant to heat 
and corrosion; Central Alloy Steel Corp., 
Massillon, O. 

EVANSTEEL; a nickel-chrome alloy possessing 


wear-resisting qualities; for tractors, wheel 
castings, switch points, dies, ball mills, 
oil-pipe clamps, wheels, etc.; Chicago Steel 
Foundry Co., Chicago. 


EVERBRITE; No. 90 (nickel 35, copper 60 
per cent), for valves and chemical plants; 
No. 92 (nickel 35, copper 58 per cent), 
for high-pressure steam valves, chemical] 


plants; Curtis Bay Copper & Iron Works, . 


Baltimore. 

EVERDUR, an acid-resisting alloy; silicon 4.5, 
manganese 1, copper 94.5 per cent; Ameri- 
can Brass Co., Waterbury, Conn. 


F 


FAHRALLOY; contains from 28 chromium 
without nickel to 18 chromium and 70 per 
cent nickel; for all heat and _  corrosion- 
resisting purposes; Southern Manganese Steel 
Co. (Division of American Manganese Steel 
Co.), St. Louis. 

FAHRITE; an alloy with heat-resisting quali- 
ties; for stirring arms, pots, retorts and 
furnace parts; The Ohio Steel Foundry Co., 
Springfield, O. 

FARRELL’S 85; a molybdenum-chrome steel 
for resisting wear and abrasion and pos- 
sessing high strength, toughness and rigid- 
ity ; Farrel-Cheek Steel Foundry, Sandusky, O. 

FIREARMOR;; an alloy resistant to abrasion; 
nickel 60, chromium 20, iron 10, manganese 
1.75, and carbon 0.5 per cent; Michiana 
Products Corp., Michigan City, Ind. 

FIREX; a special alloy steel containing nickel 
and chromium; Darwin & Milner, Inc., 
Cleveland. 

FLEXO; for springs and heat treated machine 
parts; Carpenter Steel Co., Reading, Pa. 
FLINTCAST ; an abrasion-resisting iron, 
Pacific Foundry Co., San Francisco, Calif. 


H 


HASTELLOY; A (nickel 60, molybdenum 20 
per cent), (iron, molybdenum and nickel), 
D (nickel 90, copper 3, aluminum 1.5 per 
cent and silicon plus or minus 10); an alloy 
resistant to high temperatures and corro- 
sion; Haynes Stellite Co., Kokomo, Ind. 

HIOLOY; Grade W (resistant to abrasion), 
Grade SW (resistant to shock and abrasion), 
Grade CU (resistant to corrosion); The 
Ohio Steel Foundry Co., Lima, Ohio 

HIPERNICK; a high-permeability alloy; for 
electrical usage; nickel and iron, 50 per 
cent each; Western Electric Co., Chicago. 

HUBBARD SPECIAL; a nickel-chrome steel; 
for wear-resisting rolls and miscellaneous 
castings; Hubbard Steel Foundry Co., East 
Chicago, Ind. 

HYB-LUM; a corrosion-resisting, general pur- 
pose alloy containing from 2 to 214 per cent 


chromium, nickel and other metals of the 
chromium group; and pure aluminum; Sheet 
Aluminum Corp., Jackson, Mich. 

HYBNICKEL, sit Pins “a e+ ay sae ge “R”’ and 
“S”; a series of nickel-chromium alloys for 
heat and acid resistance; Victor Hybinette, 
Wilmington, Del. 

HY-TEN-SL; a high strength bronze for engi- 
neering purposes ; American Manganese 
Bronze Co., Holmesburg, Philadelphia, Pa. 


I 
IDEOR; a special alloy containing tungsten 
and chromium; Darwin & Milner, Inc., 


Cleveland. 

ILLIUM; a heat and corrosion-resisting alloy 
containing 60 nickel, 25 chromium, 7 cop- 
per, 4 molybdenum, 2 manganese, 1 silicon 
and 1 per cent tungsten; Burgess-Parr Co., 
Moline, Ill. 


K 


KINITE; a high-carbon and alloy steel; re- 
sistant to abrasion and compression; for 
dies, anvils, cutters, mandrels, machine parts, 
press tools, etc.; The Kinite Corp., Milwau- 


ee. 

KONEL; nickel 738, cobalt 17.5, iron 6.5, titani- 
um 2.5 and manganese 0.2 per cent; an 
alloy in the form of bars, sheets and wire 


resistant to high temperatures; Westing- 
house Research Laboratories, East Pitts- 
burgh, Pa. 


M 


MANGANIN;; for instrument shunts, resistance 
standards, etc. in wire form; manganese 12, 
nickel 4, copper 84 per cent; Driver-Harris 
Co., Harrison, N. J. 

MAXTENSILE; a= chrome-nickel 
hydraulic castings, sliding parts, 
couplings, sprockets, mill rolls, etc; 
Birmingham Co., Ansonia, Conn. 

MEEHANITE METAL; carbon 2 to 8, silicon 
1 to 24, phosphorus 0.1, sulphur 0.04 to 
0.14 per cent; a metal resistant to abrasion; 
Ross-Meehan Foundries, Chattanooga, Tenn. 

MIDVALE; ATV I (nickel 33 to 39, chromium 
10 to 12 per cent), ATV 3 (nickel 25 to 
28, chromium 13 to 15 and tugnsten 3 to 
4 per cent), BTG (nickel 60 to 62, chromium 
10 to 11, and tungsten 2 to 2.5 per cent) 
HR (chromium 20, nickel 7, tungsten 4 
per cent), V2A (chromium 17 to 19, and 
nickel 8 to 9 per cent); alloys in bar form 
resistant to high temperatures; Midvale Co., 
Philadelphia, Pa. 

MIDVALE STAINLESS IRON; iron, 85 to 
89, chromium 10 to 14, manganese under 
0.5, and carbon under 0.13 per cent; an 
alloy resistant to abrasion, high tempera- 


iron; for 
spindles, 
Farrel- 


tures, and corrosion; Midvale Co:., Phila- 
delphia. 

MISCO, “Standard,” “C” and “HN”; alloy 
steel containing various percentages of 
chromium and chromium-nickel; for heat, 
wear and_ corrosion-resistance; Michigan 


Steel Casting Co., Detroit. 
MONEL METAL; a corrosion-resisting metal ; 
manganese 2, nickel 67, iron 2, copper 28 
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per cent; International Nickel New 


York. 


Co., 


N 


NA; alloy steel castings, resistant to oxidation, 
corrosion and abrasion; National Alloy Steel 
Co., Blawnox, Pa. 

NEVASTAIN A _ and B; stainless’ cutlery 
steels; chromium 14 and 17 per cent re- 
spectively, medium carbon; Ludlum Steel Co., 
Watervliet, N. Y. 

NICHROME; nickel 60, iron 24, chromium 16, 
carbon 0.1 per cent; an alloy in the form 
of bars, sheets, tubing and wire; resistant 
to high temperatures; Driver-Harris Co., 
Harrison, N. J. 

NICHROME IV; a heat-resisting alloy; com- 
posed of 60 to 80 nickel and 12 to 20 per 
seer chromium; Driver-Harris Co., Harrison, 


NIROSTA; a nonrusting steel; chromium 18 
and nickel 8 per cent; Central Alloy Steel 
Corp., Massillon, O., Ludlum Steel Co., 
Watervliet, N. Y., Firth-Sterling Steel Co., 
McKeesport, Pa.; boiler tubes, Babcock & 
Wilcox Tube Co., New York; pipe, Spang, 
Chalfant & Co., Pittsburgh; plates, Lukens 
Steel Co., Coatesville, Pa. 

NITRALLOY; a chromium-molybdenum-alumi- 
num steel capable of developing extreme 
hardness through nitriding; Central Alloy 
Steel Corp., Massillon, O. 

NONCORRODITE; chromium steel castings; 
Millbury Steel Foundry Co., Millbury, Mass. 


P 


PERMALLOY; a high-permeability alloy for 
electrical usage; nickel 78, iron 22 per cent; 
Western Electric Co., Chicago. 

PLYMITE; a tungsten alloy resistant to abra- 
sion; P. L. & M. Co., Los Angeles, Cal. 

PRESTO; a 1.40 per cent chromium steel for 


ball bearings, etc.; Carpenter Steel Co., 
Reading, Pa. 

PYRASTEEL; a= chrome-nickel-silicon alloy 
possessing heat-resisting qualities; for car- 


burizing boxes, anealing pots, skid rails. 
Chicago Steel Foundry Co., Chicago. 

PYROCAST; a nickel-chrome iron resistant to 
high temperatures; Pacific Foundry Co., 
San Francisco, Calif. 


Q 


Q-ALLOYS; resistant to abrasion and high 
temperatures; for hearth plates, rails, re- 
torts, muffles, etce.; General Alloys Co., 
Boston, Mass. 

R 


RCF; a chrome-nickel alloy possessing wear- 
resisting qualities; George H. Smith Steel 
Casting Co., Milwaukee. 

RESISTAC; an acid-resisting metal composed 
of 90 copper, 9 aluminum, and 1 per cent 
iron; American Manganese Bronze Co., 
Philadelphia, Pa. 

REZISTAL; KA-2, Grade 2-B, 2-C, 4, 7, 255-C, 
3855-C and 2600; =chromium-nickel alloy 
steels; resistant to high temperatures; Cru- 
cible Steel Co. of America, New York. 

RITA; alloy steels for high strength, superior 
wearing qualities and toughness; Cannon- 
Stein Steel Corp., Syracuse, N. Y. 

ROL-MAN MANGANESE STEEL; manganese 
11 to 14, carbon 1 to 1.3 per cent; a man- 
ganese steel in bar, sheet and wire form; 
resistant to abrasion; Manganese Steel Forge 


Co., Philadelphia, Pa. 
Ss 
SAMSON; a. chrome-nickel steel for heat 


treated machine parts; Carpenter Steel Co., 
Reading, Pa. 

SMITHCO DYNAMO; an alloy steel possessing 
high magnetic permeability; George 
Smith Steel Casting Co., Milwaukee. 

SPECIAL DEFIRUST RUSTLESS IRON; chro- 
mium 16 to 18, manganese under 0.5, carbon 
under 0.1 per cent and nickel a trace; an 
alloy resistant to abrasion; Rustless Iron 
Corp. of America, Baltimore, Md. 

STANDARDALLOY; a chromium-nickel alloy 
(20 to 60 nickel, 16 to 25 per cent chro- 
mium); for heat-resisting purposes; Stand- 
ard Alloy Co., Inc., Cleveland. 


STELLITE; an abrasion-resisting alloy; cobalt 
40 to 80, tungsten 0 to 25, chromium 20 to 
85, and carbon 0.75 to 2.5 per cent; Haynes 


Stellite Co., Kokomo, Ind. 
STERLING NIROSTA; a stainless. resisting 
steel (carbon 0.15 and chromium 18.0 per 


cent) in strip, sheet, tube form and for 

articles to be hot forged or cold pressed; 

Firth-Sterling Steel Co., McKeesport, Pa. 
STERLING STAINLESS STEELS, Types “A,” 


“B,” “T,” “MG”; chromium steels with 
chromium from 12.50 in “T’’? to 19.00 per 
cent in ‘“‘MG’’; for cutlery, surgical and 


dental instruments, general machinery parts, 
etc.; Firth-Sterling Steel Co., McKeesport, 


Pa. 

SWEETALOY; No. 16, a stainless iron for 
screw plugs, valves, etc.; No. 17, a high- 
chromium-nickel iron, acid resisting; No. 18, 
a high nickel-chromium iron, corrosion-resist- 
ing; No. 19, a high-chromium iron, abrasion 
resisting ; No. 20 a high-nickel high-chro- 
mium iron, heat resisting; No. 21, a nickel 
and chrome alloy, heat resisting; No. 22, a 
high-chromium-nickel iron, acid resisting; 
get J. Sweet Foundry Co., Inc., Irvington, 


x 


TANTIRON; a high-silicon iron alloy posses- 
sing corrosion-resisting qualities; Bethlehem 
Foundry & Machine Co., Bethlehem, Pa. 

TEMPALLOY; heat-resisting steel; Duquesne 
Steel Foundry Co., Pittsburgh. 

TIGERLOY; alloy steel castings for high 
strength, resistance to shock and abrasion; 
Massillon Steel Casting Co., Massillon, O. 

TOBIN BRONZE; a corrosion-resisting metal; 
for pump shafts, propeller blades, ete.; cop- 
per 60, zinc 39.25, tin 0.75 per cent; Ameri- 
can Brass Co., Waterbury, Conn. 

TONCAN; an iron alloyed with copper and 
molybdenum; corrosion resistant; Central Al- 
loy Steel Corp., Massillon, O. 

TROPHET <A; a corrosive resisting alloy; 
nickel 80, chromium 20 per cent; Grade 
“C,” an alloy in the form of bars, sheets 
and wire; nickel 60, chromium 12 per cent 
and iron; resistant to high temperatures and 
corrosion; Gilby Wire Co., Newark, N. J. 

TUFALOY ; an alloy cast steel possessing a high 
yield point and wear resisting qualities; Fort 
Pitt Steel Casting Co., McKeesport, Pa. 


U 


UNILOY; No. 1, noncorrosive, heat resisting 
to 1600 degrees Fahr. (chromium 18, nickel 
8 per cent); No. 2, noncorrosive, heat re- 
sisting to 1800 degrees Fahr. (chromium 21, 
nickel 12 per cent); Cyclops Steel Co., 
Titusville, Pa. 

UNILOY; No. 1409, a noncorrosive stainless 
iron (chromium 12.50, nickel 0.25 per cent) ; 
No. 1809, a noncorrosive high-chrome stain- 
less iron (chromium 18, nickel 0.50 per 
cent); No. 2825, a noncorrosive iron heat 
resisting to 2000 degrees Fahr. (chromium 
28, nickel 0.50 per cent); Cyclops Steel 
Co., Titusville, Pa. 

UNIONALOY; an iron base alloy; for mill 
guides, tube mill plugs, hopper liners; re- 
sistant to abrasion; Union Steel Casting 
Co., Pittsburgh. 

UNIVAN; an alloy cast steel; resistant to 
shock and stress; vanadium 0.16 minimum, 
phosphorous and sulphur 0.05 per cent 
maximum; for locomotive frames, wheel 
centers, crossheads; Union Steel Casting 
Co., Pittsburgh. 


WwW 


WANDO; an oil-hardening steel; carbon 0.95, 
manganese 1.05, chromium 0.50. tungsten 
og per cent; Cyclops Steel Co., Titusville, 

a. 

WEST; ‘60 Stancast,” “‘75-Hy-Cast,” “90-Dura- 
east’”’ and ‘110-Cum-Loy”; special alloy steel 
eastings for a wide diversity of requirements ; 
West Steel Casting Co., Cleveland. 


Z 


a zine-base die casting alloy; New 
160 Front street, New 


ZAMAK ; 
Jersey Zine Co., 


ork. 
ZORITE; nickel 35, iron 17, chromium 15, 
manganese 1.75, and carbon 0.5 per cent; 
resistant to abrasion and high temperatures ; 
Michiana Products Corp., Michigan City, Ind. 
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while the temperature of both metals is at the 
melting point of the former. This process is 
said to produce a uniform inner shell of bearing 
material. 


New Motor Is Squirrel-Cage Type 


ENERAL ELECTRIC CO., Schenectady, 

N. Y., announces a line of single-phase, 
squirrel-cage capacitor motors, designated type 
KC, especially designed for quiet operation. These 
motors are expected to find their principal appli- 
cation driving blowers and ventilating fans in 
buildings, on low-torque centrifugal machinery on 
low-pressure pumping applications, on some wood- 


Single-phase, capacitor motor hooked 
into circuit 


working machines and machine tools where the 
motor is built into the machine. Although the 
motor is classified as a single-phase machine, it 
is really a modified two-phase, squirrel-cage mo- 
tor with a capacitor in series with one phase 
of the stator windings. This gives starting char- 
acteristics similar to the two-phase, squirrel- 
cage motor; that is, it is self-starting. The ca- 
pacitor remains in the circuit throughout starting 
and running so that full-voltage hand or magnetic 
control only is required. As a result of this, 
single-phase pulsation is absent. 


Belt Employs Vacuum Principle 


MPLOYING the vacuum principle, the Tak- 

Hold flat leather belt being marketed by the 
Slip-Not Belting Corp., Kingsport, Tenn., is avail- 
able for transmitting power. In construction this 
belt consists almost entirely of leather and is 
made with a specially designed center which 
serves as a cushion and muffler. This cushion 
makes the vacuum pull highly effective. Special 
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treatment of the cushion eliminates any whistle 
or unpleasant sound. The accompanying illustra- 
tion shows a Tak-Hold uni-pull installation on a 


Typical installation of the new 


flat leather belt which’ uses 


vacuum principle 


lathe operated by a 5-horsepower motor at 1200 
revolutions per minute. 


Small Overload Breakers Designed 


LINE of small overload breakers for frac- 

tional horsepower alternating and direct-cur- 
rent motors has been developed by Allen-Bradley 
Co., Milwaukee. The Bulletin 825 breaker with 
fuse clips, shown in the accompanying illustration, 
is designed for motors of a maximum rating of 1 
horsepower, 125 volts or 114 horsepower, 250 
volts. These overload breakers can be obtained 
for single and polyphase motors, and with or 
without fuse clips and switch. The _ soldered 


rachet principle is employed. The overload set- 
ting cannot be changed without changing the 
Magnetic blowout coils are pro- 


heater element. 


Mechanical Hobeite 


of small overload breaker 
equipped with fuse clips 


vided to disrupt heavy arcs, enabling them to 
handle a locked rotor current. 
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BLUEPRINTING MACHINERY—C. F. Pease Co., 
Chicago, recently issued a 100-page catalog describing 
its line of blue printing machinery, drafting room furni- 
ture and blueprint paper. The catalog is illustrated with 
views of. the machinery and furniture. Operation of 
the units is described in the text. 


FLEXIBLE COUPLINGS—A 16-page booklet on the use 
and construction of the Diamond-Clark flexible coupling 
has been published by the Diamond Chain & Mfg. Co., 
Indianapolis. Illustrations show the extreme simplicity 
of this coupling and emphasize the ease of installation and 
disconnection. Photographs of applications and data on 
sizes and selection of couplings are included. . 


WELDING DESIGN—Lincoln Electric Co., Cleveland, 
has issued a bulletin on design in are welding. It covers 
similarities and deviations in design as between riveting 
and welding. The publication is illustrated by sketches. 


GEARS—Formica Insulation Co., Cincinnati, has issued 
a 36-page booklet describing its Formica silent shock- 
absorbing gears. Instruction and data as well as illus- 
trations depicting the different types are given along with 
essential facts about Formica viewed from an engineering 
and technical standpoint. 


VARIABLE SPEED TRANSMISSIONS—Lewellen Mfg. 
Co., Columbus, Ind., is distributing its catalog No. 25 
containing 48 pages giving valuable information per- 
taining to problems of variable speed control. The cata- 
log is tabulated and indexed. Lewellen variable speed 
transmission and control devices are described in detail 
by illustrations, descriptions and dimension tables. 


HEAT RESISTING STEEL—Edgar Allen & Co. Ltd., 
Sheffield, Eng., has distributed a booklet on a steel of its 
production, design to resist high temperature, up to 1200 
degrees Cent. The booklet contains full technical details 
and particulars of uses to which the steel can be put. 
Illustrations draw comparisons between this and other 
grades of steel after use in high temperatures. 


ELECTRICAL APPLIANCES—Monitor Controller Co., 
Baltimore, has issued a bulletin on its automatic magnetic- 
reversing printing press controller, dynamic braking, for 
direct-current motors. Full description is given and illus- 
trated. 


BELTING—Akron Belting Co., Akron, O., has issued a 
bulletin on its leather belting for industrial uses, describ- 
ing its advantages and the various grades supplied. 


INSULATORS—Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., has issued a booklet on its apparatus in- 
sulators. These have a wide application in assembling 
switchgear assemblies, bus supports, disconnecting switches 
and the like. The bulletin gives information and test 
data on the company’s new line of insulators of this type. 


SPRING CHART—Danly Machine Specialties Inc., Chi- 
cago, is distributing the third revision on its spring chart 
for wall use. It covers a complete line of flat, round 
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and square springs. The tables give data as to the size 
of hole in which the spring will work, inside diameter 
of the spring, size of wire, loading, maximum compres- 
sion and other data. 


ALLOY STEEL CASTINGS—Alloy Cast Steel Co., 
Marion, O., shows in a bulletin just issued the large va- 
riety of alloy steel castings it is equipped to produce. 


COPPER AND BRASS—Revere Copper & Brass Inc., 
Rome, N. Y., is circulating illuminated copies of its adver- 
tising from magazines. In the effort to burn the Revere 
name deeply it is presenting a series of historical state- 
ments, illustrated with copies of old cuts of the time of 
Paul Revere & Son, direct ancestor of the present company. 


AIRPLANE FORGINGS—National Machinery Co., Tif- 
fin, O., has issued a leaflet calling attention to the special 
forgings it is producing for airplane service. 


ENGINEERING GRAPHIC—Sullivan Machinery Co., 
Chicago, has started publication of a periodical under the 
title, Engineering Graphic, replacing Mine and Quarry, 
which has been published for several years. It will cover 
a wider field than the former publication. 


SPEED REDUCERS—Janette Mfg. Co., Chicago, in 
a current bulletin, gives specifications of a worm-and- 
gear speed reducer and describes special designs for spe- 
cial conditions. 


COMPENSATORS—General Electric Co., Schenectady, 
N. Y. has issued a leaflet containing data and descrip- 
tion of its hand starting compensators for squirrel cage 
induction motors. It supersedes GEA-570A. Other leaf- 
lets simultaneously released describe the type RK group- 
operated disconnecting switch; Type EW resistors with 
data and superseding GEA-1142; and Type FK-20 oil 
circuit breakers, superseding 67433-A and 67711. 


CHAIN DATA—An interesting and helpful pamphlet 
bearing the title “Chain for Cranes, Dredges and Heavy 
Duty” has just been issued by the American Chain Co. 
Inc., Bridgeport, Conn. It contains tables showing the 
number of links per foot, weights, proof tests and safe 
working loads of the different sizes of crane and dredge 
chain and other information which designers will find 
valuable for their files. 


NONCORROSIVE CASTINGS—William J. Sweet 
Foundry Co., Inc., Irvington, N. J., specializing in non- 
corrosive and heat resisting castings, has a new en- 
larged chart for distribution which gives detailed in-- 
formation concerning analyses, physical properties, cor- 
rosive media and recommended uses of its castings. 


STARTERS—Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., has published a booklet on its linestarters 
for induction motors. The booklet describes and_illus- 
trates that equipment and shows several reproductions 
from photographs of typical installations. The various 
features of the linestarters and linestart motors also 
are discussed. 
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NDUST! 3 
NEW YORK.N. ¥- 


Available 
for the first time 


Detailed Information and Engineering Data 


on the Flexible Shaft 


Every machine designer and manufacturer who has had to 
meet “around-the-corner” drive problems will welcome this 


handbook. 


He will be vitally interested in the developments that have 
greatly increased flexible shaft possibilities and widened the 
range of applications. He will be glad to know about the larger 
shafts that are now available with correspondingly greater 
torque capacities,—rugged shafts, capable of standing up indef- 
initely under the severest service conditions. 


This 120-page handbook covers the subject completely. It illus- 
trates and describes a wide range of time-tested and successful 
applications, every one a direct and simple solution of an other- 
wise complex drive problem. It details the characteristics and 
construction of flexible shafts; explains the factors to be con- 
sidered in making an application; gives torque capacities of 
the various sizes and grades; tells how to select the proper shaft 
for a given application; illustrates and describes the various 
types of shaft couplings and casings; gives complete tables of 
sizes and dimensions. In short, it furnishes all the information 
needed to make a flexible shaft application. 


How to Get Your Copy 


To any engineer, machine designer or ex- 
ecutive responsible for machine design, a 
copy of the Flexible Shaft Handbook will 
gladly be sent without charge or obligation. 
We make only this reasonable condition: that 
your request be made on your business letter- 
head and that you indicate your position. 


Write NOW for your copy 


THE S. S. WHITE DENTAL MFG. CO. 
Oo INDUSTRIAL DIVISION 
NU 4 154 West 42nd Street, New York, N. Y. 


MACHINE DESIGN—January, 1930 65 


Illustration shows Burdick Exer- 
ciser in use. The Burdick Corpo- 
ration, Milton, Wis. is the world’s 
largest exclusive manufacturer of 
Light Therapy Equipment. 


This die cast control lever, with 
worm gear segment, governs the 
speed and stroke of the Burdick 


Exerciser. 


ie: 


tI I 


A Challenge from Burdick 


results in Mutual Victory/ 


OWER costs and fewer operations were taken for granted! The 
big problem was whether or not a worm-gear segment could be 
6 successfully die cast as an integral part of the control lever 


Costly O ip erations which governs the speed and stroke of the Burdick Exerciser. 


Milwaukee Die Casting Engineers said it could be done and were 


Eliminated challenged to prove it. In less time than expected, they created a 
unique die in which this difficult part could be economically pro- 
By die casting this control : : d : é 
lever, the following opera- duced and yet meet the exacting specifications of Burdick Engineers. 
rae . sean They have since registered their complete satisfaction, not only with 
ee a the casting itself, but with the close personal cooperation of the 
2. Machine facing the sides Milwaukee organization in working out the problems involved. 
of the worm-gear segment. 
3, Fiobbing of teh id the If a part of your product presents unusual problems of cost, pro- 
segment. duction or design, do not consider it hopeless for die casting, until 


4. Boring large hole. 
5. Drilling small hole. 
6. Machining slotted hole 


Milwaukee Engineers have had opportunity to pass judgment. Their 
intimate knowledge of unusual and difficult die casting applications 


and groove for speed in- is available to you at no cost. 

dicator. 
This part was formerly made MILWAUKEE DIE CASTING COMPANY 
of brass, cast in sand. 283 FOURTH STREET MILWAUKEE, WIS. 


LWAURKEE 


DIE CASTINGS AND BEARINGS 
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MACHINE DESIGN 


INDEX TO 


VOLUME I 


September to December, 1929 


A 

Adjustment: 

In automatic idler for chain drives, Oct., p.35. 
Airplane: 

Engine mounting in, Dec., p.138. 
Alloys: 

Description of, Oct., p.438. 

Light, progress in use of, Nov., p.45. 

Rustless, composition of, Oct., p.43. 

Tungsten carbide, description of, Oct., p.43. 
American Gear Manufacturers association: 

Report on progress in standardization of gears, Nov., 

p.20. 

American Society of Mechanical Engineers: 

Officers nominated, Sept., p.17. 
American Standards association: 

Activities of, Sept., p.37. 
Archimedes and His Spiral Pump: 

An illustration by Schroeder, Oct., p.41. 
Automatic Machines: ; 

Adjustments in, test skill of designers, Sept., p.9. 
Automobiles: 

Revolutionary design in, Dec., p.10. 

Washer for tops of, Dec., p.16. 


Axle: 
Front-wheel drive, design of, Oct., p.11. 
B 
Bases: 
Welding of machinery, Sept., p.17. 
Bearings: 


Antifriction, effective lubrication of, Oct., p.32. 
Antifriction, use of, in steering gear, Nov., p.46. 
Ball, description of self-sealing features in, Nov., p.50. 
Motor, influence of dust in wear of, Nov., p.41. 
Roller type, application of, Sept., p.51. 
Rubber as a material for, Dec., p.16. 
Belts: 
Calculating costs of, and pulleys as complete unit, 
Sept., p.31. 
Data table of minimum pulley diameters, Sept., p.31. 
Description of types, Sept., p.31. 
Endless cord type, announcement of new, Dec., p.56. 
Table for choice of, Sept., p.33. 
Bending: 
Moments, fundamentals of, Oct., p.18. 
Biographical Sketches: 
Buker, Henry, Nov., p.48. 
Chapman, Cloyd M., Sept., p.42. 
Church, H. D., Nov., p.48. 
Clements, F. O., Nov., p.48. 
Cooper, Ralph S., Dec., p.52. 
Deisher, J. B., Nov., p.48. 
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Dornier, Dr. Claude, Dec., p.52. 
Flanders, R. E., Oct., p.46. 
Freers, George H., Dec., p.52. 
Horner, Col. L. S., Oct., p.46. 
Johnson, Carl A., Dec., p.52. 
Kimball, Dean D. S., Dec., p.52. 
Lane, Kenneth M., Oct., p.46. 
Lawrance, Charles L., Sept., p.42. 
Litle, Thomas J., Nov., p.48. 
Lothrop, Marcus T., Sept., p.42. 
Lynch, Tillman D., Oct., p.46. 
Merrick, F. A., Sept., p.42. 
McCauley, John E., Dec., p.52. 
Moskovics, F. E., Sept., p.42. 
Piez, Charles, Sept., p.42. 
Rolfing, R. C., Nov., p.48. 
Tuechter, A. H., Oct., p.46. 
Vincent, J. G., Oct., p.46. 


Blueprint Machine: 
Description of, Sept., p.52. 


Book Reviews: 
“Creep of Steel at High Temperatures,” by F. H. Norton, 
Nov., p.60. 
“Machine Design,” by P. H. Hyland and J. B. Kom- 
mers, Dec., p.59. 
“Machine Shop Practice,” published by American Tech- 
nical society, Chicago, Oct., p.60. 
“Men and Machines,” by Stuart Chase; reviewed by H. 
Cole Estep, Sept., p.39. 
“Motor Vehicles and Tractors,” by P. M. Heldt, Dec., 
p.59. 
“Principles of Metallurgy of Ferrous Metals,” by Leon 
Cammen, Nov., p.60. 
“Production Design,” by J. K. Olsen, Oct., p.60. 
Brakes: 
Hydraulic type, Sept., p.51. 
Bread Wrapping Machine: 
Experience in design of, Sept., p.9. 
Buker, Henry: 
Biographical sketch of, Nov., p.48. 
Business, How Is?: 
Discussion of trend, Sept., p.54; Oct., p.52; Nov., p.52; 
Dec., p.51. 
C 


Cams: 
Design of, in bread wrapping machine, Sept., p.13. 
Design of, from standpoint of stress analysis, Dec., 
p.18. | 
Employing practical suggestions for layouts of, Oct., 
p.37. } 
Carbon Steels: 
Presence of pearlite in, Oct., p.25. 
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Castings: Malleable castings in, Nov., p.33. 


Ease of replacement, Sept., p.27. Of silent chain drives, Oct., p.35. 
Gray iron, application of, Oct., p.22. Rapid progress of development in, Nov., p.22. 
Physical properties of, Sept., p.27. Welded machine bases, Sept., p.17. 
Chain Drives: ; Welded steel frames, Sept., p.48. 
Adjustment as vital factor of, Oct., p.35. Design Changes: 
Chapman, Cloyd M.: System for recording, Dec., p.35. 
Biographical sketch of, Sept., p.42. Design Department: 
Chemical: How, benefits from contacts of sales staff, Oct., p.42. 
Proportioner for, Sept., p.46. Orders, conveyance of, Oct., p.27. 
Church, H. D.: Organization and supervision of, Part 1, Sept., p.22; 
Biographical sketch of, Nov., p.48. Oct., p.27; Nov., p.26; Dec., p.33. 
Cigar Sorting Machine: Personnel, selection of, Sept., p.24. 
Design of, Sept., p.18. Procedure for new designs, Nov., p.27. 
Clements, F. O.: Rules and regulations in, Dec., p.33. 
Biographical sketch of, Nov., p.48. | System, importance of, Oct., p.27. 
Clutches: Design Work: ; 
Disk, multiple type, Sept., p.52. Scheduling of major, Oct., p.28. 
Twin disk type, announcement of new, Dec., p.56. Designer : 
Unidirectional, description of, Oct., p.45. Qualifications of, Oct., p.15. 
Compressors: Development Engineer: 
Design of, Dec., p.30. Discussion on, Dec., p.24. 
Contributors: Discussions: 
Avey, Dan M., Sept., p.26. Advocates accuracy and economy in setting tolerances, 
Bolton, John W., Oct., p.22. Sept., p.36. 
Candee, Allan H., Sept., p.20. Suggests modification of method for obtaining harmonic 
Dyson, Ralph, Oct., p.35. curve, Dec., p.28. 
Estep, H. Cole, Sept., p.39. Disk-type Cams: 
Ferenci, Lester, Sept., p.18. Generation of, Oct., p.37. 
Flodin, John, Sept., p.31; Dec., p.18. Dornier, Dr. Claude: 
Hardecker, John F., Sept., p.22; Oct., p.27; Nov., p.26; Biographical sketch, Dec., p.52. 
Dec., p.33. | Drafting Room Equipment: 
Henderson, E. W., Dec., p.38. Choice of, Sept., p.25. 
Hoskins, Chapin, Nov., p.21; Dec., p.26. Drawings: 
Jacobs, Fred B., Oct., p.37. How correct, save time, money and effort, Dec., p.42. 
Jermy, L. E., Sept., p.9; Dec., p.9. Drives: 
Kinkead, Robert E., Sept., p.14. Belt, description of, Sept., p.31. 
Martenis, Prof. John V., Oct., p.15; Nov., p.13. Design of, for 600-ton hangar doors, Nov., p.9. 
Moore, F. H., Nov., p.35. , Front-Wheel, Oct., p.9. 
Reynolds, Harry R., Oct., p.32. Silent chain, design of, Oct., p.35. 
Trofimov, L. A., Dec., p.24. Ductility : : 
Watson, Wilbur J., Nov., p.9. Discussion of, malleable castings, Nov., p.32. 
Wolf, Austin M., Oct., p.9. Eccentrics: E 
Cooper, Ralph S.: Employment of, Sept., p.51. 
Biographical sketch, Dec., p.52. Editorials: 
Costs: Broaden Your Perspective, Nov., p.42. 
Calculation of, on belt and pulleys, Sept., p.31. Consult the Parts Makers, Oct., p.40. 
Coupling: Esthetics in Machines, Dec., p.46. 
Shaft, announcement of new, Dec., p.55. Introducing New Models, Sept., p.38. 
Cylinders: Keep Posted on Fatigue, Nov., p.42. 
Micromatic hone for, Dec., p.17. Seldom Right First Time, Oct., p.40. 
Welding shrouding for airplane, Sept., p.15. The Challenge to Design, Sept., p.38. 


Unit or Assembly, Dec., p.46. 
Electric Eye: 

Use of, in cigar sorting machine, Sept., p.18. 
Engineering Department: 


D 
Deisher, J. B.: 
Biographical sketch of, Nov., p.48. 


Design: ae ? : ‘ 
Airplane, Noteworthy innovations in, Dec., p.13. ge mgr 1 SF err: CORK ety (Ry INOS), PROS 
Bread wrapping machine, Sept., p.9. nies 

: : See also design department. 

Cams from standpoint of stress analysis, Dec., p.18. 

5 ; Estep, H. Cole: 
Cams, suggestions for design of, Oct., p.37. Obitua: Oct 48 
Cigar sorting machine, Sept., p.18. ro iJ lets F 
Compressor, solving problems in, Dec., p.30. Fastenings: 
Co-partnership in, Nov., p.29. Pin, use in 600-ton hangar doors, Nov., p.12. 
Developments in, of metal cutting machines, Nov., p.38. Screwed and riveted, stresses in, Nov., p.18. 
Drive and control of 600-ton hangar doors, Nov., p.9. Fatigue: 
Economy in belt drive, Sept., p.34. Study of, in metals yields data, Nov., p.35. 
Front-wheel drives, solving problems in, Oct., p.9. Feeders: 
Fundamentals of, Oct., p.15. Automatic lubrication, description of, Sept., p.51. 
How field facts help sales and, Nov., p.21; Dec., p.26. Flanders, R. E.: 
Importance of style in, Dec., p.9. Biographical sketch of, Oct., p.46. 
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Force: 
Analysis, in cam design, Dec., p.20. 
Frame: 
Automobile, change in design of, for front-wheel drive, 
Oct., p.14. 


Freers, George H.: 

Biographical sketch of, Dec., p.52. 
Front-Wheel Drives: 

Overcoming design problems in, Oct., p.9. 


G 
Gears: 
Herringbone, application of, 
sion, Nov., p.46. 
Hypoid, afford interesting possibilities in design, Sept., 
p.20. 
Recommended practice for herringbone type adopted, 
Dec., p.44. 
Report on progress in standardization of, Nov., p.20. 
Roller bearing mounted, in steering mechanism, Nov., 
p.46. 
Use on 600-ton hangar doors, Nov., p.11. 
Gravity Curve: 
As employed for fast cams, Oct., p.39. 
Gray Iron: 
Formation and properties, study of, Oct., p.23. 
Properties of, Sept., p.29. 
Wearing qualities of, Oct., p.26. 
Whys and wherefores of, Oct., p.22. 
Gray Iron Castings: 
How, meet designer’s needs, Sept., p.26. 
Great Moments in Machine Design: 
Archimedes and His Spiral Pump, Oct., p.41. 
Elias Howe and His Sewing Machine, Dec., p.47. 
James Watt and His Steam Engine, Sept., p.7. 
Wright Brothers and Their Airplane, Nov., p.43. 


H 


in automobile transmis- 


Hangar Doors: 

Designing drive and control for, Nov., p.9. 
Harmonic Curve: 

Description of, as useful cam motion, Oct., p.39. 

Modification of, method for, Dec., p.23. 
Heat Treatment: 

Effect on carbon steel, Nov., p.37. 
Herringbone Gears: 

Recommended practice for, adopted, Dec., p.44. 
Hone: 

Description of, for cylinder bores, Dec., p.17. 
Horner, Col. L. S.: 

Biographical sketch of, Oct., p.46. 
Howe, Elias, and His Sewing Machine: 

An illustration by Schroeder, Dec., p.47. 
How Is Business?: 

Discussion of, Sept., p.54; Oct., p.52; Nov., p.52; Dec., 

p.51. 

Hypoid Gears: 

Discussion of, Sept., p.20. 


I 
Ideas: 
Seanning the field for, Sept., p.46; Oct., p.43; Nov., 
p.44; Dec., p.18. 
Index: 
Importance of, in design library, Dec., p.37. 
Inertia: 
Moment of, Oct., p.19. 
J 
Johnson, Carl A.: 
Biographical sketch of, Dec., p.52. 
Joints: 
Butt, triple riveted, analysis of, Nov., p.16. 
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Lap, double riveted, analysis of, Nov., p.15. 
Lap, single riveted, analysis of, Nov., p.14. 
Riveted, design of, Nov., p.14. 
Universal, design of, in front-wheel drives, Oct., p.9. 
K 
Kimball, Dean, D. S.: 
Biographical sketch of, Dec., p.52. 


L 
Lane, Kenneth M.: 
Biographical sketch of, Oct., p.46. 
Lathe: 
Hydraulic automatic, description of, Oct., p.44. 
Lawrance, Charles L.: 
Biographical sketch of, Sept., p.42. 
Litle, Thomas J.: 
Biographical sketch of, Nov., p.48. 
Lothrop, Marcus T.: 
Biographical sketch of, Sept., p.42. 
Lubrication: 
Centralized pressure system, Sept., p.51. 
Effective method for antifriction bearings, Oct., p.32. 
Three-point system for automatic chassis, Nov., p.47. 
Lynch, Tillman D.: 
Biographical sketch of, Oct., p.46. 


M 

Machineability : 

Discussion of, in malleable castings, Nov., p.32. 
Machinery Bases: 

Welding of, Sept., p.17. 
Machinery: 

Industrial, style in design of, Dec., p.10. 
Machine Frames: 

Departure in design of, Sept., p.48. 
Machine Tool Builders’ association: 

Announcement of 1932 machine tool show, Nov., p.41. 
Malleable Cast Iron: 

Early use of, Sept., p.29. 

Properties of, Sept., p.29. 
Malleable Castings: 

Properties of, Nov., p.31. 
Manufacturers’ Publications: 


Compilation of, Sept., p.62; Oct., p.62; Nov., p.62; 
Dec., p.62. 

Materials: 

Physical properties of, table, Oct., p.17. 
McCauley, John E.: 

Biographical sketch of, Dec., p.52. 
Mechanical Principles: 

Timely re-statement of, Oct., p.15; Nov., p.13. 
Merrick, F. A.: 

Biographical sketch of, Sept., p.42. 
Metals: 

Study yields data of fatigue in, Nov., p.35. 
Moskovics, F. E.: 

Biographical sketch of, Sept., p.42. 
Motors: 

Across-the-line starter for, Nov., p.47. 

Effect of linestart type on design, Dec., p.38. 

Shielded, use of, Nov., p.39. 

Turbulent head for, Nov., p47. 

N 

Noise: 

Eliminating, in cam action of bread wrapping machine, 

Sept., p.13. 


Noteworthy Patents: 
Description of, Sept., p. 56; Oct., p.54; Nov., p.53; Dec. 
p.48. 
Nut: 
Locking pin type, announcement of new, Dec., p.56. 
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O 
Oil: 
Advantages and disadvantages of, in antifrietion bear- 
ing, Oct., p.33. 
Ue 
Patents, Noteworthy: 
Bearing, Nov., p.54. 
Bearing housing, Oct., p.54. 
Clamping mechanism for movable arm on radial drill, 
Dec., p.49. 
Gear wheel, flexible, Bept:. p.58. 
Pack-opening machine, Sept., p.56. 
Rotor, fluid pressure type, Oct., p.56. 
Valve, constant clearance, Nov., p.53. 
Wheels, locomotive driving, Nov., p.54. 
Wire feeding mechanism for automatic arc welding 
machine, Dec., p.48. 

Personal Items: 
Mention of, Sept., 
p.d4. 

Personnel: ‘ 
Selection of drafting room, Sept., 

Photoelectric Cell: 

Use of, for cigar sorting, Sept., p.18. 

Physical Properties: : 

Table of materials relating to, Oct., 

Piez, Charles: 

Biographical sketch of, Sept., P. 42. 

Pneumatic Feed: 

Employment of, on automatic lathe, Oct., p.44. 

Power Transmission: 


p.42; Oct., p.48; Nov., p.50; Dec., 


p.24. 


p.17. 


As major problem in front-wheel drives, Oct., p.11. 
Production Department: 

Copartnership with design department, Nov., p.29. 
Press: 

Use of, in molding plastic materials, Dec., p.17. 


Welded design of, Sept., p.48. 
Pressure: 

Influence of unbalanced, on design, Nov., p.30. 
Proportioner : 

Chemical, design of, Sept., p.48. 
Pulleys: 

Minimum diameter of, for treated fabric and friction 

belting, Sept., p.31. 
R 

Redesign: 

Necessitated by unbalanced pressure, Nov., p.30. 
Replacement of Castings: 

Ease of, Sept., p.27. 
Reports: 

Field, as basis for design, Oct., p.49. 
Research Engineer: 

Discussion on, Dec., p.24. 
Rolfing, R. C.: 

Biographical sketch of, Nov., p.48. 
Roller Chain: 

Announcement of new, Dec., p.55. 


S 

Safety Stop: 

Design of, in bread wrapping machine, Sept., 
Sales and Design: 

How field facts help, Nov., p.21; Dec., p.26. 
Sales: 

Contacts, advantage of, Nov., p.25. 

Staff contacts, as benefit to design department, Oct., 

p.42. 

Scale: 

Telepose, design of, Sept., p.46. 
Schedule Sheet: 

Specimen of drafting room, Oct., p.30. 


p.11. 
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Springs: 
Description of stacked disks, Dec., p.17. 
Eliminating failures in, on bread wrapping machines, 
Sept., p.10. 
Standardization: 
As aid to design, Oct., p.31. 
Benefits to design, Sept., p.37. 
In drafting room, discussion of, Oct., p.29. 
, Of gears, report on progress in, Nov., p.20. 
Starter: 
Across-the-line, use of, with direct-current motors, Nov., 
p.47. 
Starting: 
Of automobiles with front-wheel drives, Oct., p.18. 
Steel Castings: _ 
Use of welding in conjunction with, Sept., p.15. 
Steel Flounders’ Society of America: 
Election of officers, Nov., p.34. 
Street Car: | 
Unique control of, Nov., p.45. 
Stresses: 
Analysis of, in cam design, Dec., p.20. 
As encountered in machine practice, Oct., p.18. 
In riveted and screwed fastenings, Nov., p.13. 
Localized, discussion of, in parts, Nov., p.36. 
Sulphur: 
In Gray iron castings, Oct., p.25. 
Style: 
In design of machines, Dec., p.9. 


T 

Threads: 

Screw, discussion of, Nov., p.18. 
Tools: 

Cutting, for high speed service, Oct., 
Topics of the Month: 

Compilation of, Dec., p.60. 
Torque: 

Characteristics of, in linestart motors, Dec., p.39. 


Torsion: 
Description of and where found, Oct., 


p.43. 


p.20. 


Transmissions: 
Automobile, use of herringbone gears in, Nov., p.46. 
Variable four speed type, Oct., p.21. 
V-disk type, announcement new application, Dec., p.55. 


Tuechter, A. H.: 
Biographical sketch of, Oct., p.46. 


U 


Universal Joints: 
Design of, in front-wheel drive automobiles, Oct., p.9. 


: y 
Velocity: 
Plotting of, in designing cams, Dec., p.22. 
Vincent, J. G.: 
Biographical sketch of, Oct., p.46. 


Ww 


Watt, James, and His Steam Engine: 

An illustration by Schroeder, Sept., p.7. 
Welding: 

Machine parts, advantages of, Sept., p.17. 

When should, be employed in machine design, Sept., 

p.14. 
Weight: 

Transfer of, in front-wheel drives, Oct., p.11. 
World Engineering Congress: 

Hydraulic feeds discussed at, Dec., p.41. 
Wright Brothers and Their Airplane: 

An illustration by Schroeder, Nov., p.43. 
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...-and we had 24 service calls 
on our punch presses this month 
due to faulty lubrication”... 


‘‘What are we going to do about it, Jim?” says the boss 
...’You and your boys designed those presses. It looks 
to me like the ball has been batted right back to you.”’ 

‘‘T’ll take the blame this time, Mr. Frenland, if you’ll 
give orders that my specifications on lubrication are 
followed through to the letter. I don’t know whether 
you remember it or not, but I specified Alemite fittings 
and the Alemite lubrication system on these presses. 
We didn’t get them and hence the grief.”’ 


7 { + 4 A 


Shouldering the blame for breakdowns is particularly 
unpleasant when the designer knows he is not at fault. 
But we should no more allow ourselves to be overruled 
on proper lubrication systems than permit the substi- 
tution of alloys below our specifications. 

Alemite is indubitably your insurance against need- 
less service calls because of lubrication or bearing 
failures. For Alemite furnishes the right amount of lu- 
bricant at all times. The Alemite gun develops 2500 
pounds pressure, forcing out the old grease as it 
torces in the new lubricant. 
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And Alemite lubrication is accomplished with ma- 
chinery at top speed. Your machinery’s productivity is 
enhanced because there is no necessity for shutdowns 
for lubrication. Your machine bearings receive their 
wear-resisting shots of lubricant without endangering 
the machine operator. 

Over 750 manufacturers of machinery today are in- 
creasing sales and satisfying their customers better than 
ever before by including Alemite in their designs. Their 
designers have the satisfaction of knowing that those 
machines will stand up under any production load be- 
cause they are correctly lubricated! 


Alemite Corporation (Division of Stewart-Warner) 
2644 North Crawford Avenue, Chicago 


Gentlemen: We are much interested in knowing how Alemite 
can add to the perfection of machine design. Please send 
us full particulars. 


Pee CROMER ics Cea oR a oe Sees 
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There is nothing ro- 
manticin the manufacture ofa 
fine thrust bearing—to the man 
who buys it. 
But to the Aetna organization, there is 
a story back of each bearing that leaves 
the factory—a story of skilled design and 
scientific manufacture... 


Years of research and application to 
thrust bearing problems are respon- 
sible for Aetna superiority. Hence 
Aetna’s world wide reputation 
as *‘Specialists to the 
Industry.” 


Here is a Real Opportunity 
for the Right Man 


A middle-west manufacturing company wishes 
to secure the services of a designing engineers 


Successful recent experience in _ practical 
application of hydro-dynamics to the design 
and manufacture of water pumps necessary. 


A strong background of technical training, 
supplemented with practical ability to plan 
and execute is a prerequisite for the man 
we want. 


Salary is secondary consideration if the right 
man is found. Give complete statement of 
training, experience and_ salary expected, 
also when available. 


Address Manufacturer 
P. O. Box 571 
Decatur, IIl. 


Position Wanted 


by experienced expert in research and machine 
designing, can design labor saving machinery. 


Address 
A. H. Hafley 
Ashley, IIl. 
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Macane vdeEsicn 
is a monthly technical publi- 
cation conceived, edited and 
directed expressly for those 
executives and engineers respon- 
sible for the creation and im- 
provement of machines built for 
sale, and for the selection of the 
materials and parts to be used. 
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19 YEARS 


OT theory alone but more than nineteen 
years’ practical experience forms the 
background for the bearing recommenda- 
tions of Rollway Engineers for heavy indus- 
trial applications. Rollway Cylindrical Rol- 
ler Bearings built the foundation on which 
the present general use of roller bearings in 
heavy duty service is based. Their perfor- 
mance over a period of years, often in ap- 
plications considered too difficult for roller 
bearings has instilled into the minds of 
designing Engineers and Operating men 
the confidence they have in them, a confi- 
dence held not by what we say or hope Roll- 
way Cylindrical Roller Bearings will 
do, but what they have done. 


There is a proper 


solution: to each 
of your bearing 
problems. Consult 
our Engineers. 


OMPA 
SYRACUSE 
Ot 9 TERRE © 


ROLLWAY BEARING 


INCORPORATED 
NEW YORK 
Ee Rrra 8 


Sweeping Through AIl Industries 


New Thinking — New Awakening— New Alertness 
New Seizing of Advantages 


A Tidal Wave 


IRST of the FACT-SHEETS OF INDUSTRY; Equipment; Standards of Living; Costs; 


Materials; Methods; Savings; Profits; etc. —now in preparation; will be ready soon. 


Employe 
Owner 
President 


Executive 


This invitation is to You. Read it now. 


Accept it today. 


LINE of these new Fact-Sheets. Do not 
wait. Edition is limited. No obligation, 
Costs nothing whatever. 


* * 


Facts that will open your eyes. Many of 
them may startle you. Possibilities in some of 
them will make you sit up. A wave of new 
thinking is sweeping through all American 
industry. You know it; you have felt it. 
New weighing of opportunities; new awaken- 
ing,—to new and advantageous possibilities. 

These FACT-SHEETS will tell you some- 
thing of what is back of it all. 


Shun NOW for full CONTENTS OUT- 


fe a movement in line with national measures for further improve- 
ment of business conditions and of the circuit of producing, 
earning, consuming, equipping, etc.;—and as the initial step in this 
democratizing of inter-industry knowledge (which, under present con- 


Are you an EMPLOYE ? 

Do you work for any company that buys or 
uses equipment? Or makes equipment for 
other companies? Or makes or handles any 
product that is used by Consumers? 

Are you a straight thinker? Thinking for 
your company, as well as for yourself? 

These Facts affect you directly or indirectly. 
You can’t escape them. They affect your 
company; your work; your own interests. You 
owe it to yourself to get them. And to realize 
all they mean to you. 

* * 

We do not care what your position is; or 
whether you write ‘“‘officially’’ for your com- 
pany, or ‘“‘personally’’ for yourself. The Full 
CONTENTS OUTLINE of these Industrial 
Fact-Sheets is yours for the asking. (Please 
state work you do; company; what it makes, or 
kind of service it deals in). These are Facts 
that if seized rightly may be of inestimable 
importance in your own work, advancement. 
and prosperity. 

Are you a PRESIDENT ? 


Or OWNER? Oran EXECUTIVE of such 
a concern? You owe it to yourself to have 
these Facts,—all of them. And to get this 
Full OUTLINE OF CONTENTS at once. 


Here are Facts that connect directly to 
matters you are earnestly thinking about right 
now;—operations,—cost-reductions,—safety in 
competition,—design development,—better- 
ments,—volume,—profits,—prosperity. 

There is no question about it. his tidal 
wave of new thinking has force behind it. It 
is getting somewhere. 

* * 

As a business man you want to be on the 
wave, not under it. We are here offering you 
some of the FACTS that are causing it. 

Send for the OUTLINE OF CONTENTS. 
Do it today. There is no charge; no obligation. 


rn aa aaa atialoacahacew ir ste irmacaae snee De rere: sels Creu aT Ree abst cr at dare toa 


A Letter or Card. Or Write on Margin: 


Fact-Sheets of Industry; M-2. 
N. V. F. Co., Wilmington, Del. 


Please send me OUTLINE OF CON- 
TENTS, without charge or obligation. 


-- My Name - - My Address - - Company 
- - Product or Business - - My Position or 
Kind of Work, or Department. - [Please 
State whether writing Officially for Com- 
pany, or Personally for self.] 


SF sais tees paseo iitegta Glimmers dteaeeh ‘scsi spe cael mls QSA ei let ata alg 


ditions, is more needed by thinking workers, and can yield more im- 
portant results than ever before) ;—all expenses of issuing the first 
_of the Fact-Sheets of Industry are being borne by The National Vulcan- 
ized Fibre Company and its various divisions and associated industries. 


NATIONAL VULCANIZED FIBRE COMPANY 
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Self-aligning,double-row ball bearings 


span? ete ssp arco which F-M Type Q Motor with Sealed Ball Bearings 


See how improved F-M ball bearing 
construction reduces operating costs 
AIRBANKS-MORSE Type Q and QLS Induc- in these motors 


tion Motors are dependable—far beyond the 
usual meaning of the word. In addition, they are 
economical to operate. These characteristics are 
made possible by improved F-M design which 
includes an advanced type of ball bearing con- 
struction. 


In these motors, self-aligning, double-row ball 


: . , Comple showing the sturdy shaft and 
bearings are mounted in sealed shells which are Ba oo piace w ie nll bevene et 


absolutely dust tight. Bearings are kept 
clean always, as the rotor may be re- of bearing failure. The electrical effi- 
ciency of the motors, too, is high not 


only at full load but also at partial load. 


moved without exposing them to dust BANKS 
: . ; G88 A 585 
or corrosive gases. Wear is practically Sey 
set tie > ; e QBP ‘ Ceo 
eliminated. Greasing is required but If you are interested in improved mo- 
once a year. tor performance, freedom from shut- 


These sealed, self-aligning ball bear- 


SECOND CENTURY downs and real operating economy, let 
ings lower operating costs because they of building us send you complete information about 
reduce mechanical losses, cut repair f parpRanKs scales |} /-M Type Q and QLS Motors. Ask for 


expense and practically eliminate chance Bulletin No. 1103. 


FAIRBANKS, MORSE & CO. 
900 S. Wabash Ave., Chicago 


32 branches at your service throughout the United States 


FAIRBANKS-MORSE 
MOTORS 


EA22.23 
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HORSE HEAD 2% ZINC 


FOR THE DIE=CASTING INDUSTRY 


Die cast hardware (door and window-regulator handles, robe rail and : : 
foot rest brackets), Standard equipment, designed by afamous jeweler. Here is beauty . .» here is strength 


.«~ here is a splendid plating medium... here is distinction . . . all in die castings based on 
Horse Head — uniform guality — Zine. 


Gino THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET, NEW YORK CITY 


Zinc Metal and Alloys = Rolled Zinc = Zinc Pigments = Sulphuric Acid = Spiegeleisen 


~ 
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Building quality into its own products 

for more than 38 years, has privileged 

Hyatt to symbolize the protection 

which Hyatt Roller Bearings afford 
other quality products. 


Where the best is needed 
‘only the. best is used 


A striki dea nample 2 the exacting performance which 
machinery manufacturers are building into their prod- 
ucts is evidenced by the widespread employment of 
Hyatt Roller Bearings at all strategic positions. 

Where nothing but Hyatt Roller Bearings would ac- 


are. installed. ee ; i . . 
~ This reliance upon. ie. Bearings to preserve and 
protect the excellence of the products of which they 


x, - become’a part is a tribute to Hyatt design and de- a 
péKaable. performance. * 


HE 


More «quiet operation, freedom from adjustments, 
perfect alignment of shafts and gears, longer life to 
the entire equipment, and elicient transmission of 
power-are. thé essential beari aring | ng qualities which engi- 
6k fein’ 16 H lyatt Roller Bearings. 


HYATTEROLLER BEARING COMPANY 
Newark ~ “Detroit” Chicago Pittsburgh Oakland 


HYATT 


ROLLER BEARINGS 


PRODUCT OF GENERAL MOTORS 
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